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'STATEMENT OF FOCUS

" Individually Guided Education (IGE) is a new comprehensive system
of elementary education. The following components of the IGE system
are in varying stages of development and implementation: a new
organization for instruction and related administrative- arrangements;
a model of instructional programing for the individual etudent; and - ,
curriculum components in prereading, reading, mathematics, motivation, ,
and environmental education. The development of other curriculum e
componénts, of a system for managing instruction by computer, and of
instructional strategies is needed to complete the system. Continuing
programmatic research is required to provide a sound knowledge base for
the components unhder development and for improved secnnd generation .
components. Finally, systematic implementation is esgential so that
the products will “function properly in the IGE schools.

The- Center plans and carries éut the research, development, and
implementation components of its IGE program in this sequence:
‘(1) identify the needs and delimit the component problem area; -
(2) assess the possible constraints--financial resources and availability
- of staff; (3) formulate general plans and specific procedures for
- solving the problems; (4).secure and allocate human and material
resources’ to carry out the plans; (5) provide for effective communication
among personnel and efficient management of activities and resources;
" and (6) evaluate the effectiveness of each activity and its contri-
bution to the total program and correct any difficulties through
feedback mechanisms and appropriate management techniques.’

A self-renewing syst:en? of elementary education is projected in
each participating elementary school, i.e., one which is less dependent
on external sources for direction and is more responsive to the needs
of the children attending each particular school. In the IGE schools,
Center-developed and other curriculum products compatible with the
Center's instructional programing model will lead to higher morale -
and job satisfaction among educational. personnel. Each developmental
product makes its unique contribution to IGE as it is implemented in
the schools. The various research components add to the knowledge of .
Center practitioners, developers, and theorists, : ' "
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) : : . ABSTRACT

!

The lessons and test which comprise this paper were used in two
- . experiments which studied the effects of discovery and expository
modes of presentation on.retention and tranmsfer. The methodology

and results of the experiments are briefly summarized. Eight lessons
are included: (a) two introductory lessons; (b) three lessons in the
expository mode, one on triangles and two on quadrilaterals; and

— (c) three lessons in the discovery mode, one on triangles and two on
quadrilaterals. Also included is a 28-item multiple-choice test dealing
with concepts presented in the quadrilateral lessons.

.
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INTRODUCTION

. ..Although various definitions of "discovery" and "expository" methods

_of teaching have been.offered by psthologists'(cf.;4Scott, 1970, Ch. 2),:

the discovery and expository lessons contained in this paper use methods E

of Rresentationuwhich:conform to Worthen's (1968) definitions of these

terms. Worthen defined discovery and expository teaching in.terms'of

the ﬁresentation sequence of stimulus maferialé, Discovery teaching
}.was'defined by him as "a methoa in which.verbaiigépigﬁrpf e;ch cénceﬁt or
~generalization is deléyed until thg end of the inétructiAnai Sequence

by whiéﬁ thé concept or genen;lization is to be taught" (p. 3). Ex-
'.positofy teaching was defined as "a method in which’the'verpalizatibn

ofithe required concept'or generalizaﬁion is the initial step in phe

instructional sequence by which the concept or generalization is to be -~

taught" (p. 3).

The materials which comprise this paper were used in two experi-

ments which compared the effects of discovery and,expoéitory methods

"of teachting. Advocates of the discovery méthod_havé suggested that o -
concepts learned by this method are remembered.better than concepts
learned by an expository method. Further, they have suggested that

students who experience a discovery method of teaching not only learn’

N
W

the material being taught,'but acquire a different approach to learning

which. can transfer to new situations. To test these claims, experiments

v

were carried out which (a) compared the effects of disboﬁe}y and ex-

pository methods on retention, and (b).tested whethgr tcaching one

i

;/ 4 "
set of concepts by either a discovery or an expository method influenced

the learning of a second set of concepts.

7

1
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To compare the effects of discovery and expository methods of P

'presentation on retention, four ‘'quadrilateral” concepts .(quadrilaterals

rhombus, ' parallelogram, and trapezoid) were presented in lessons written_:

in either a discovery or an expository mode. The learning of the -

quadriiateral concepts required knowledge of prerequisite concepts

7
sented in two introductory lessons.

such as line segment and angle. The prerequisite concepts were pre-

— laale T )

The concepts taught in both the introductory and the quadrilateral

lessons are,frequently introduced in sixth-grade textbooks and were,

a

therefore, thought to be appropriate for the'sixth graders who took

part in the experiment. Great care vas taken to insure that'the reading

1eve1 of the materials was appropriate for the average sixth grader.

While students studied the.lessons,.proctors were,avaiiable to answer.

anvxouestions regardiné the meaning of difficult words./«Few such questions‘

were raised. ' The reading level was; therefore,-believed to be well—chosen:
Knowledge of the concepts was tested by a mu1tip1e-choice test which

.

is included in this paper. Since it was of interest to compare the re-
tention of the concepts by the.discovery and expository_groups; children
were tested either 1. 11, or 21 days after they studied the lessons.

The multiple-choice test administered was’ a revision of a test deveioped
by Frayer (1970). A completion-type test was embedded in the lessons
themselves to focus the attention of both the expository and dﬂscoverv
groups on the types of questions,which would be asked in the“mu?tiple;.
choice test. Production and multipleschoice test items;were matched

in terms of the number and -nature of the questions,dealing with each

concept. . : ]



Results»of the study showed that the materials presented in "the

" discovery.mode produced the greatest long-term retention, with the

.

test scores: of subjects receiving these materials actualiy increasing

over the.Zi-day period. Test scores of subjects who received the

materials presented in the expository mode decreased over the 21-day

period.

-~

To determine whether practice in learning from material presented

In either the discovery or expository mode would affecthnew_learning

in one of these modes, two sets of concepts vere presented. First,‘
{
six "triaﬂgie" concepts (triangle, equilateral triangﬂe;_isoscelcs
5o
triangie, acute angle triangle, right angle triangle, and obtuse angle'

triangle) were presented _The triangle and quadrilat ral concepts .
were presented to different groups of children in fdur lesson sequences‘
discovnry—discouprf, expository expository, discovery-expository, and
expository—utscovery. .
The,hpphthesis was that students who 1earned}bothhsets of concepts
by the sane instructional method'would learn the second set'of concepts
‘better than students who learned the sets of concepts by different
-methods. Hiéher perforﬁance wouﬁd result from practice in\learning
by the particular instructlonal method To test the hypothesic, mastery
‘\ : of the second set of concepts (the quadrilateral concepts) was assessed
by administering the multiple-—choice test immediately after complietion
of the lessons. Results showed that-knowiedge of the quadrilateral
cbncepts did4not.differ for the various sequences>of-discovery and ex-

pository modes. of presentation; Thus, practice in learning bj-a particular

- .ihstructional method did not facilitate learning. -




content of the lessons and test are outlined below. . = | )

) h
is not, and what the attributes of the figure are. No overt response is required

i

The lessons and the tests used in the two experiments~which have

been described are included in this paper. The lessons are almost

3

. . !
entirely self-sufficient. Services of an’ instructor or proctor are

needed only tolread the instructions and.the word list and to assist
\ ' .

students who have difficulty reading particular words or items.  The

A\ .
Introductory Lessons , : R

The introductory lessons present concepts which are prerequisite‘:,, .

to learning triangle and quadrilateral concepts. The lessons have a

modified linear programming férmat which requires the student to respond

: Y .

to each item. Imm diate feedback is provided for each item. ;he materialw..
' \

contained in the i troductory lessons is intended to be comprehensive,

so that students mdy be able to understand the lessons eyen if they have

¢

had no prior training_fﬁ'geometry. The concepts presented in each intro-

WV

ductory lesson are as follows:

Introductogy Lesson I-—point, line segment, line,’ray, angle,

right angle, acute angle, and cbtuse angle.

Introductory Lesson II--open curve, closed curve, simple closed

curve, plane, solid, polygon, intersect, parallel, opposite sides,

po)

and equal length. - N

Expository Lessons

In'the'expository lessons the name of the concept is given, followed

¢

by a definition which peints out’ the relevant attributes of the concept.

This 1s followed by a series of figures, each accompanied by a statement in-

dicating whether or not the figure is an example of the concept, why it is or

4
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-

of the student'while studying“the lessons.’ The\content of each ex-

pository lesson is as follows:
/ 3 ‘ . .
)_“g/)Triangle Lesson-~triangle, equilateral triangle, isosceles triangle,

acute angle triangle, right angle triangle and obtuse angle- triangle.

ggadrilateral Lesson I—-quadrilateral, rhombus, and completion-type'

tests for quadrilateral and rhombus.

Quadrilateral Lesson II--parallelogram, trapezoid, and completion~-

. -

Discovery Lessons
- In the discovery method of presertation the concept is introduced
by a general statenent giving the concept name and telling the student

that the following ﬁigures will help him to iearn the concept. This
- _ | i B N |
st%tement'is followed by a series of figures{ The 'student is given

instructions to examine-these figures carefu ly,-noting their likenesses

&

and differences. TPE figures are accompanied by questions which encourage

\
RN

'the stident to focus on certain attr1butes of the figures. The series

.of figures is followed by questions which as# the student to identify
" - | I
tﬁe\figures which are alike, and how those figures are alike. Feedback
" . . \ I , . . . .
is provided for these questions. Finally tﬁe concept name 1s stated
. . | : .

: . . | . .
again, followed by a definition which points out the relevant attributes
of the concept.

The examples used in the\expository and the discovery lessons are"

. \ . ‘
precisely the same. Thus, the\number, sequence, and ratio of positive

to negative examples of the concept are the same for both methods of
- ] . :

. \ -
presentation. The content of each discovery lesson is as follows:



Triangle Lesson--triangle, equilateral triangle, i

r

'acute angle triangle, right angle triangle, and obtuse angle triangle. |

]

sceles triangle,

Quadrilateral Lesson I-quadrilateral, rhombus, and completion—type

tests for quadrilateral and rhombus.
w |

Quadrilateral Lesson II-—panallelogram, trapezoid‘~and-completion- -

rd
. type tests for parallelogram and trapezoid. /
‘ ! . ' ‘ "
R ! ] ' Tests of Geometry Knowledge - \\
':;5 ‘ The items for both the completion-type test and the multiple—choice

a test were taken from tests developed by Frayer (1970) Five'types of o

1

two tests were parallel in content item types, and number of items \hut

/

, \
- the completion-type test required production of answers while the multiple—

N
.

choice test required recognition of answers.

Completion—Type Test--The items of this test are contained: in

Quadrilateral Lessons I and II, both expository and discovery modes.

These items may be- used\to determine how well students know each

\

&;‘ concept immediately after. learning ) ‘ L

\\\ ' Multiple—Choice Test——This\test is entitled "Tests of Geometry
. to Knowledge Form JS" and is\ivcluded as\the final component of\this
paper.' The test may be given\at some time interval after completion
. of the lessons in order to-determine retention of‘learning.

12
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Word List
\
.
Here ‘is a list of words that are used in this"lesSon; Some of the

. words may be new ones ‘for you. i

Look carefully at each word as I read it to you. Then say the word

aloud with me when I\repeat it.

1. location ' 9. angle

2. represent 10. . acute -angle ,
3. p;int N - 11. obtuse angle
4. ‘connect- R - 12. afrowhead
5. curve _ ._ . 13. ray
6. endpoint N 14. fiéure
B 7. segment | ' 15. spaéé

8. direction

15 ‘
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1.

To represent points,

A point is a location in space.
A dot is not really a point, but it stands

we use dots. .
for a point.

In the box'below, how many points

are represented by dots?

We name a point by placing a capital letter near the

2.
dot which represents it.

. \
How many points are pictured?

What are the names of the points?

16

11




~ 3. A path connecting one point to another point is called
: a curve. . : ‘
]
. The curve shown below connects : L
points . and ‘ e .
P
R "7
: SN '
| L
'
L 4, Curves may be given the name of the points which they :
connect. For example, the curve shown below may be E
called FG or GF. - - !
™ . .
, | . ‘ i
) S . ] )
: : , o G H
. ' ; - _ '
[}
. ) .4
ot
[]
'
1}
[}
1}
]
.I
]
]
1}
ot
1}
Ay '
~ ~ :
Now look at the curve below. ! ‘
. ) ; ‘ 1 o )
It may be called : or . i CD or DC
. ' 8
L ! h
A :
C’\/\/{‘ | :
. . ]
1 '
D i
]
f ]
1}
)
]
12 '




5.

A line segment is the shortest curve that can be drawn
between two points. It is straight and does not bend.
This might sound strange at first, but this is so. A

line segment is straight but it Is only a special kind
_of a curve.

Look at the drawing below.  Curve 1 and curve 2
. both connect points X and Y.
o

2

Which curve is shorter, curve 1 or curve 27

Are the three figures shown below curves?
. ; .

Which of the curves is .a line segment? :

13

18

! .
Curve 2, that is,
line segment XY,
Remember that,
even though s § %
is. straight it

" can be called a

curve,

.Yes

. MN (or NM)



6. The line seément shown below ends with points -C and D. .
> C and D are called éndpoints of line segment CD.- '

1

oD

+ What are the endpoints of.thelline segment

shown below? | | ' }samdaT
i
S M
What are the endpoints of the line segment . |
shown below? ' - ' _ : . “1Rand S, The.,
o : o endpoints need
! 7 ) not be. repre- .
_ . SR sented by douts.
R S IR In fact, line

segments are .
o ‘ : ' ysually ‘drawn
N i . C , without dots.

‘].9 \\\

14




7. Look at-the line segment CD shown below. It is made
~ up of the endpoints C and D, and all points on the line
segment between C and D.”  There are more points on the
line segment CD than you could count. ’

Below is an expmple.of Jjust a féw of the points
on a line segment. There is a letter above
each one so that you .can name it.

N R RIS R
- - GOt

te

D

There are many, many points on the: line segﬂént.
shown below, but only points W and X have been
named. Mark two other points on the line seg- -
‘ment with dots, and name them Y and Z. .

rd

. Y 2
Vo ——X ——
or
/
\ G ————i

or any other two
points between
W and X.

20

15




‘8. A short way of writing "line segment DE" is DE..

.
. -

o What is a short way of writing "line
segment PQ?" v ) _ . PQ

/

What is a short way of writing "Iin;.

segmenf RS?" | o s ;' o RS

9. XY is a short wayvof saying "line segment XY." ' When

you see XY you read it by saying '"line segment XY." I .
What would you read whenryou‘see'ia? R ,

line segment BC

o

&

What would you read when you see RT? 1
. W . !

line segment RT

~

16

21




10. A line segment t has endpoints, but a line has no endpoints.
: A line is a set. of points which goes on and on in both di-
rections. Arrowheads.on the drawing of a line are used
“to show that the line goes on and on and on in both direc~
tions, forever. .

The drawing below shows a picture of line segment -

i
—_— i
N RS (RS). i
A\
[
. 1
R S '
Does this line segment have endpoints? . ' Yes J(Remember

_ _ you.do not need ' .
/ e ‘dots to represent
' ' the endpoints.) -
Does the line segment go all. the way to the

v

.sides of the page? 7 - o -~ .No.

e . v

.- Could you make fne line segment longer by using your
‘ruler and making it go on until it . reached both sides

. of ;he_pege? i‘ Yes
I
| \
" If the page were'wider, could you make the
line segment even longer? ' o ; Yes
Is all of the line shown'in this drawing? - No (The
' -y line goes
on and on
in both
! pu —> directions.)
’ \ »
17 | f )
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11. Find the dot named A on the line shown below. This ' ' !
dot represents one point on the line. It is called :
point A. .There are soc many points on the line- that

. we cannot mark them alli. Only point A is marked.

What are the names of the points marked on

the line shown below? ' ' a .R, S, and T

- 12, We saw that a line segment was named by the two letters
*  which name its endpoints. A line has no endpoints so
we have to name it by picking any two points on the line.
For example, ‘the line shown below could be called line
EF, line FG, or line EG.

¢
E

. 0Or, the line shown below could be called Z0 or XZ or XO.
X 'Z0 . _
- . o >

What are three names that could be given to the line
drawn below? line XY (or, YX)
'line YZ (or ZY)
and line XZ (ox
ZX)

- wm e wm e s e @D s @p @ Mp W P M P W G WM AP o S mp e 45 4 M0 4 v @I =S W0 Wm 4e S0 W Gb o) M @5 W ev MO Mmoo




A\ -
© 13, Sometimes we are interested in only-part of a line. -
On the line shown below, find line segment XY (—X?). '
__qf - L -
Is line segment XY a part of line XZ?
Is line ségment YZ a part of line XZ? -
. . R ’ = ' . *
Is line segment XZ a part of line Xz? -
</
/ ;
/
’l /
/ /-
' , . ]
/ I
I
]
> 1
I
24 '
I

19 .

Yes

“Yes _'

: Yeé




14, 1In. question 13 you saw that-a line segment is: part
. of a line.. Now we will look at another part of a line.
- It is called a ray. It begins at a point and goes on
and on in one direction without end. -
. ‘ \

- K Look at the drawing of a line below.

| .
‘ . : . »
. - - -

Trace with your pencil onm the line shawn above..' . . o ~"L '
Begin at point M and go on and on to the right -
past point N. The part of the line you traced

is called a ray. o ,

Look at the drawing of a ray shown below.

It has one endpoint. The other end has an arrow to
show that it really goes on and on. The endpoint of
this ray is V. Do not be confused by the arrowhead.
Remember that the arrow does not repregent a point
but instead shows that the ray goes on and on 1in the :
direction it shows.

Does the ray have an endpoint?

T e s e e . e s . = S Sn = En e W o e G S
g .

Yes
What is the name of the endpoint? - Y
. Does the ray go on and on in one direction: o
~ without end? . T & Yes
Does the ray go on and on in—both directions
- - . I
_without end? - 2;) S ' b ' Jﬁo--~l

Q L : - '. .
ERICT -~ - . | 20




- 15, When we want to give .a ray a name; we use two letters.
L The letter of the endpoint comes first.

For example,
the endpoint of the ray; shown below is P, so we will
call the ray PQ

’
:

A

“ When you see the name of a ray you know that the first letter
is always the endpoint. '

'

Now look -at the ray shown below.

. B
*— —-

&

- What is the endpoint of this ray?

t

What is the name of this ray?
f

(Remember that the
first letter is always. the endpoint)

N

]

What is the name of the endpoint of a ray )
named GT?

———

. HB‘(notLBH)
G (not T)




’
16. We saw that a line goes on and on in two directions and has
' no endpoints. .A ray goes on an on in one direction and
] has one endpoint. Now look at the figure below. : » !
Does thié'figure.go on and on in both direc- .
tions or in only one direction? In only énép
dirgctioﬁj
How maily endpoints does it have? One
Does theﬁfigdre represent a line or a ray?
) . ray - "
i
17. Look at the drawing below. i
D
— E
—
Does the drawing represent a set of points that !
. . AN '
go.on and on in both directions or in only one { In both
direction? | ' directions
How many endpoints;does it have? ‘ : None
Does the drawing represent a line or a ray?
line

27
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18. Sometimes two rays have the same endpoint. When two
) rays begin at the same point, they form an angle.

Look at the figure drawn below.

What is the name of the endpoint of ray FC? - F
What is the name of the>endpoint.of ray FL? F
Do rays #C and FL have the same endpoint? ‘  Yes (F)
. v : —_— 1 .
’ :
1
[ ]
]
. :
Now look at thg next figure. ; '
/ '
)
. 1 P
1 ,
]
)
)
[ ]
Lo
)
[ ]
B e - - S SR
- - : ]
& \ )
]
\ )
1
. ]
; 2
How many rays are pictured? :
’ i
1
~ )
[}
. : :
Do the rays have the same endpoint? E Yes
'
[}
1
) Ly 1t el 1
. i .(" 1 -
: 1- :
28 A
A 1
\I~. \f/ . '
- . '&; 1
2 ',‘ rL: 1
23_‘ . L
v
/
/ .




;,A?;—”i’ I | o | | ﬁ.. | - - |
.

\

19. In the drawings below, angles formed by rays beginning
at the same point are marked with an X.

On the drawings below, put an X by each angle. -

Which of the following figures shows an

angle? ( b
ﬂ‘ : ! '
.- e I - - I
c. & !
. P
29 .
=

- . . _ _ .24
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. o

20. Sometimes in pictures of angles, we use line segments ;
For example, the letter N is made . f

Both of . ]

instead of rays. )
up of line segments which form two angles.
these angles are marked with an X on the large letter N

shown below.

Put an X in the three angles formed by the"
letter M shown below.

'Put an X in éécﬁ angle formed by~the'line
segments in the following figures. * . -

25 :




21. ‘Look at the angle}made by rays XY and XZ in the figure’

'_below.

aY _

z \_JX'

1

4

This is a picture of a special kind of angle called.a
riéht angle. +This kind of angle ﬁay also be called a
"'square corner.h. | | ‘
iﬁ sqmé of the lessons which-you will Pe doing you'will
be aékéd if an anglq is a right gngle. Yoq can check to

find out whether or not an angle is a right angle by placing

TY

your ruler in the corner like-this:

R il'l‘l'lfl' TTTTTTT
G 6

' Y , - - - j
~..}ul||||1||1|||u|ul nulnn o
Y4 -

Put the corner of the .ruler at X and let the bottom
of thé ruler lie along the bottom ray xi;v Bé sure that

" the corner of the ruler is éodching the corner at X. Then
look at ray XY. If ray XY lies along the end ‘of the f:uler',

g8 is shown here, then you can say that this is a righﬁ

_ angle.

26

31
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.22, Now look at the angles drawn below. Use your ruler to find
out which one is-a right .angle. Which angle is a fight

‘angle?

" a. ' : o b.

.23, Now look at the drawings below, Which one looks

like a rigﬁt angie?

a.e - - Bo

. Use your ruler to check your answer. . - -

24.. Use your ruler to find the right angles in the

figure below. Put an X in the right angles.

R

27
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25, Look at this angle. It is not a right angle.

Use your ruler to be sure.

—

-

You wili n;tipe that this'angie is "smaller" thaﬁ‘
a rigﬁt angle. If you wish to think ofnit this -
waylyou might say that the.séaée béfwee; the éays
Vis spaller. This is called an acute angle.

You might gléo think of itliﬁ terms of the hands §n the
clock. At a quarter tiil-twelve or a-quartef past twelve
the hand; would make a right angle. At less than a quarter

. 4\’ .
till or a quarter past twelve, for example ten till or five

©

'after,the hands make acute anglest:

This is another acute angle..

. Use your ruler to be sure of this.

33
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Look at this figure.

Is it a right angle?

Is it an acute angle?

Use your ruler. ~

27.

I

Is

is

Look at this figure:

P

Yes

it a right angle?
it an acute angle?

Qo

29

“Y‘ES

" No

. No™.
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- 28, ' Now look at this angle{ It is not a right angle énd'it

18 not an acute angle either. Use your ruler to check.

4 . - )
’ A

It is "bigger" than a righg ang;e,,dr if you care to Fh;nk

of it this way, the space’between the rays in this angle .

is greater than the space between the rays of a right.angle}
This is called an obtuse angle.

Use yoﬁ£ ruqu and check the angle. Is it "bigger" than a

(?I;ﬁu angle?, o
" Mf ydu wish to think of the clock agdin, you might say that
when it is more than.a quarter befdre or after'fwelve,.for

eiample at twenty till or twenty—fivé after, the hands make

* an obtuse angle.

Now 160k at the two words cafefuliy. Do not confuse
them as you will need to be able -to teil acute and obtuse
and right angles. apart many times in the lessons which .

follow,

/

ACUTE. Repeat-it.to yourself-a few-times,.then think. ' _i._

-of an acute angle or find an example. Now write the word

here _ . - . .
L i

OBTUSE. Repeat this to yourself a few times and think

of an obtuse angle or find an example. Now write the word
——————— , /

Compare the wordé'and remember how they are different.

/ 30
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29, Now ldok at this angle.

is thisig right angle? /

-Is this anzééute angle? ‘/

Is this an obtuse angle? 4 L / I
Use your ruler to check.
Remember :ﬁe_difference between acﬁqe and obtuse angles.

4_ . /’/
Write the difference here L

/.
) _ f 3
|
/ /
.. 7///; 
— ‘//
\ ¢ 36
. 31
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Yes

An acute angle is ..
smaller than a
right angle. An

obtuse angle is

bigger-than’a
right angle.



30, In the figure below, use your ruler to find the acute

angle or "angles. Put an A in each acute angle.

0 | |

31, In the figure below, use your ruler to test the angles.

Put an R in each right angle, an.O in each obtuse_angle,

and an A in each acute angle.

37

32




33

38



Word List

en
el

Here_is a list of words that are used in Ehis'lesson.f

Some of the words may be new ones for you.

e

I

" Look carefully at each word as I read it té you. Then

say the word aloud ‘with me when I repeat it,

1. descripfion

- 2. simple
3. non-simple '
4, 1imagine
5. surface - \
\6. geometric
7. polygon
~ \u,
A ..

. 34

10.

11.

12.

© 13,

. parallel’

A

common

intersect

distance
oppasite

length ~

N
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 Using your penéil, trace the drawing shown below.

A curve which has endpoints is called an 6Een curve.

-

\sid you come back to where you started? ' by
\ . . . ‘

Does the drawing,haye endpoints? 7 ' y
Remember that endpoints need not have dots. : B

Which of the drawings below shows an bpen curve; that s,
which one does not come back to where it started? _ »¥|

!

R

"No

,'Yes

i

Which of these drawings is an open curve?

35



3. A.figute that ié drawn by returning to the starting

pléce has no endpoints and is called a closed curve. ' ,

Trace the next dfawing with,yourvpenci;. ;

Did you come back to where you started?

N Yes
- s ~ .
Does the drawing have endpoints? - _ No '
Which of ihe following figures has no endpoints and
. so could be called a closed curve? a
i
I
a

41
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"+ 5, A closed curve which can be drawn without crossing itself
at any point is called a simple closed cufve. Look at the

drawing below. : : i

Does the drawing cross itself when you draw it? No

Is it a simple closed curve? Yes

— . - - e et e e e e e e e e e e ———— —— —_— -— ————b e — - - -

6. Now look at the next drawings.

Which is a simple closed curve? 4 ’ _ a

Which of the figurés below is a simple closed

curve? : . ’ Y

37
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-

7. The'draﬁing shownﬂbelow crosses itself at one point. /it is 1

not a simple closed curve. We will call this kind of curve

a non-simple closed curve.

Whioh.of the drawings below is a non-simple closed

3

curve?

Which of the drawings_beiow is a non-simple closed

.
curve? ' _ '

43
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8.. Think of the top of.aatable. No% imagine that the table is
beginning to grow longer and longer,-and wider and/W1der,

getting. blgger without end. A flat surface like//£1s that

l
goes in all directloné without end is called

plane. -

The top of your desk is flat and is someth}ng like a
i ,

J/

plane. Is your desk like a whole plang/ér only part of |

a plane?

4

I

Only part

(Because the
desk has '
edges and .
doesn't go' in
all directions
without end.)

e —————

| i

£ |
' |
|

9. Figures which are made up of points all id the same plane

are called plane figures. Lgok at the figure drawn below.

All of its points are in one plane, so it is called a

plane figure.

Now look at the next picture. It is a picture of a block.

T

Some of the points which make up the block are in different

planes. Since 'its points are not in one plane, the block

is not a plane figure. We call figures like this that have

points in different planes solid figures.

show the parts of the figure that we can't see.

i
> |

~— ~

39
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9.

(coﬁﬁinued)

Which of the following figures represents

‘a plane figure?

Which of the following figures represents

a plane figure?

b:

Which of the followifhg drawings represents

a solid figure?

40
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9#j(contihued) D ”

" Which of the following drawings represents

" a solid figure?

\
\
|
)
-

a. - b. C—

10. . Connect the points below with line segments.zg; BC and CA.

£~

[ J
»"

B B
. C
Ce .
Is youf'figure a simple closed curve? Yes
Is your figure a plane figure? Yes

46
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11. We give a special name to a plane simple closcd curve

which is made by joining line segments. We call it a

—— - - —

/' _: : Eolxgon. Look ‘at the figure below. g

i
1

Is it a simpie closed curve? - : Yes

Is it a drawing of a pléne figure?’ . . Yes

Is it made of line segments? - _. Yes

Is it a polygon? ' o ) ' Yes

‘12, Now look at this figure.

Yes (To ‘be a

plane figure,

figure need no
be a closed

Is it a drawing of a plane figure? - .

figure.) .
Is it made up of line segments?' Yes
, Is it a simple:clbsed curve? ﬁo.
) Is it a poI&gon? No

42
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13. Now look at.the drawing below.,

- ~ \ e //
i
.

: .

*. Is it a drawing of a plane figure? 1 Yes

Is it a simple closed curve? - . Yes

Is it made up of line segmenés? o : T No

Is it a polygon? ’ No

e

.

14. Two lines are drawn below.’ Tﬁese two lines go through.the
same boint P. We call P a common point of thevlines} When

| two lines have a common point, we say the lines intersect.

P

Now look at the next figure.

Do the lines have a common point? Yes

Do ‘the lines intersect? : Yes

43
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P
e

\\ 14, .(continued)

.\\\ © Remember that the picture of a line shows only

\ part of a .line. Do the lines shown below

* ~

intersect even though the picture doesn't show

a common point? (Remember;fhat both lines go on and on.)

/ “ T : Yes

15. When two lines in the_samé plane do not intersect, we say
Y that the lines are parailel.

' Lobk at the following figufé.

. Do the lines intersect?

. \

Are.fhg lines parallel? Yes

49
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.~1§.(continued)

1

IHWHH
15

4

lmlnl

13

Tjil
2

i

Place- the end of your ruler flat against the top line
and draw a line along one side like this.

The angle marked X is a ‘right angle,'as we have seen.

Now turn the ruler around and check like this:

R
=
=
, G — »
o o
L
L]
d el

If the angle marked Y is also a right angle then you
can say that the lines are parallel.

\

So in the rest of these lessons whenever you are asked

if lines are parallel, or when' you are asked if you notice
something about a pair of lines, draw a 1line and make the
test as you have been shown above. Bc sure to draw the line
whenever you want to make this test.

50
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15. (continued)
Which of the pairs of linesbbelow\is

hY

\ - "

parallel? S .
. L. - , . . '
Use your ruler to check your answer.

\
1

.

Which of the following pairs of lines is ' . \

parallel? (Remember to draw the line and use your ruler.)

-
- - A - —— - e T e S S e e T D e e = S T S T s e e T S
L LT . I3 .

]
|
]
[}
1
!
[}
1
[}
]
|
]
t
]
|
1
]
]
]
5
t
]
'
]
[}
1
1
%
1
1
!
]
]
!
]
]
!
[}
[}
]
!
]
[}
1
]
]
]
|
]
]
!
]
[}
[}
1
]
]
[}
1
|
]
1
1
!
1
1
!
]
]
|
1
|
]
|
1
!
1

Now look at the next drawing.

[
o

N

Is MN parallel to PO?

1s MP parallel to EBZ

v .
Remember to use your ruler.

.-How many pairs of .parallel sides does this

__-__-—__.._-——--_------_-——---—-‘.-.-_’-

figure have?

46 . 0 pairs

ERIC : 51
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‘l
]
1
1
1
i
17. Look at this figure. L
| L
i
E. F S ) .
E % .
. o,
LR i, . W
o ]
- . : )
t
PR |
]
N '
|
B
L — S B
Is EF parallel to HG? T T T YT e
\ 1 N
— — t
* Is EH parallel to FG? ' .Yes
1.
Ce ’ A
How many pairs of parallel sides does this figure !
T -
have? ) R ! 2 pairs
- '
' 1
Use your ruler to check your answer. !
i i
----------------------------------------------------------------------- - an o i an o o an
|
] .
' !
. 1
18. Now look at this figure. '
l .
|
. ]
, ]
|
t
]
|
!
1
'
. ]
]
v '
¢ '
— —_ a
Is ST parallel to VU? ' No
1
— — 1
Is SV parallel to TU? . ! Yes
. 4 '
. . [}
How many pairs of parallel sides does this figure have? !
]
Py [} .
) i 1 pair
: | Jp— ..
Use your ruler to check your answer. ! (SV is porallel
: l . ’ C
v ! —
! to TU)
|
]
|
]
|
]
]
]
]
]
47 !
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* . §
19. Look at the polygon shown below. WX and ZY are opposite
sides. WZ and XY are opposite sides.
i- : W : T X
. il Z Y
' Now look at the next figure.
. J { )
M K
".\ . ‘L
R ’ . .
Vhat;side is opposite from side _ﬁ(.?_ !
What side is opposite from side KL?

48
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‘

20. Look at the next figure.
/ : » '

L : M

¥

0

N\
Are IM and MN opposite sides?
Ly No
Are IM and ON opposite sides?
. : - !
Yes
Are L0 and MN op'posi'fé sides?
Yes
21. Now look at the next figure.
A B ’
D C
Does AB seem to be the same length as DC? ] . Yes
Does AB seem to be the same length as AD? . No

54
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TRIANGLE. LESSON: EXPOSITORY MODE
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[N

Word List

Look carefully at each word as I read it to you. Then

say the word aloud with me when I repeat it.
7

1. triangle . 5. obtuse angle triangle
2. polygon . 6. equilateral triangle
3. right angle triangle 7. 1isosceles triangle

4. acute angle triangle



Hello,

"You are now ready to start your third lesson. This lesson is not quite.
like the last two lessons. You havelbeenltold abo;t the difference in the .
formlof theseblessons. Now we want to point out sbme things to‘keep in
mind as you go through this,énd'the'fgllowiﬁg lessons.

: Ypu may have!notiéed that the lasi.two lessoné were about lines and
. parts of lines (that is, line segmeﬁts and réys) and ;bout ahgles. You

learned how to tell whether or not two lines are parallel. And yau learned

" how.to tell a right éngle, aﬁ acute angle, and an obtuse angle apart. As ‘

ybu study the figures in this and- the following lessons ybh will use what

you learned.
. )

To learn about the figurés\ig the next lesson you-will only ‘have to

. '
A
O]

RN

1eéfﬁ?abopt the liﬁe segments (or sidé;, as we will call them) and the
anglés. Wheﬂ you are legrning‘about-a figuge look at the sides, find out
- if they are ghewsame léﬁgth,‘ang\\ind out whe&her they are parallel.® Look
at each angle and check whether it kf a right aqgle&;r an acute angle or

an obtuse angle. You do not have to‘éhink of anything else like whether *
. : : N . .

\

it 1is big or smali, or thin or fat, ér‘séraight.or turned around. Just

think about the sides and the angles and you\will learn about the figures.’

‘-
\

.\\_
\

\
N

57 \\
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1. A special kind of polygon made up of three line segments
is called a triangle. The following six figures will
help you learn how to tell whether or not a figure is
a triangle. , Look at them carefully and notice how they
are alike and how they are different. - The polygon drawn

“below is a triangle. '

AL

c

‘It has three sides. - S "

2, Here is another figure.‘ A

o

. '
This 'is not a triangle. It is made up of more than three sides.

r

54




Lo

Look. at the next drawing. This is a triangle.

1

1

c

It h;s th;ee sides. : oo

W

o

Now look at 'this figure.

4

A

B R R B N i_

0 . —Ja

This is not a triangle., It has more than three ‘sides.

55



5. This drawing is a triangle. Count thé line'segmgnté.

' -~

' 2
S o I R A b T e ¢ o g i T A A i SIS ,
Pl b

© Meye

’

It has three sides,

Py — 6

c : Y
To find out whether or not a polygon is a triangle you
have to do only one thing; and that is to make sure that

the figures have three and only three sides.
Check each’ example. :

56 ' .

60 .




7. In the rest of this lesson you will be studying about
" special kinds of triangles. One special kind of triangle
is called an equilateral triangle. 1In an equilateral tri-

angle the ‘three sides are equal in-:-length. The next four
figures will help you to learn how to tell whether or not
a triangle is equilateral. Look carefully at the figures
and notice how they are alike -and how they are different.
The figure below is an equilateral triangle.

, A

C
Side AB is 1-5/8 inches long. -
Side AC is 1-5/8 inches long.
Side CB is 1-5/8 inches long.

Check these measures with your ruler. Notice that the three
'sides are equal in length,

61
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8. Now look at this figure. It is not an equilateral triangle.
The three sides are not equal in length.

A

Check the measures of the sidés.‘
Side AB is 1-3/4 inches long.
Side AC is 1=3/4 inches long.

Side CB is 2-1/2 inches long.

AC = AB but CB # AB (#fmeaﬁé "not equalvto")

9. Now look at this drawing. It is an equilateral triangle.

A

C

'Chéck the measures of the sides and you will sce:
AB is 1;1/4 inches 1ong.l

AC is 1-1/4 inches long.

CB is 1-1/4 inches 1ong;

The sides are of equal iéﬁéth.

62
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. 10. The next figure is not an equilateral triangle.

. A

\
- \
\'.
N \.
Check the measures of the sides. - : \ o
Y is 2 inches lorig. . \
~ AC is 1-1/2 inches long. ‘ \

CB is 1 inch long. - ' . ‘ ©

The sides are not equal in length. L oo

There, is only one thing you must know if you want to know whether
or not a triangle is equilateral.. You must find out if the three °
sides are equal in length. Check each of the examples.

pl
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11, - Another kind of triangle is an isosceles triangle. It has

3 T two sfdes which are equal in length. The following six
figures will help you learn whether or not a figure is an
isosceles triangle. Look at them carefully and notice how
they aré alike and how they are different, This is an'
isosceles triangle. T

Check the measures of the sides.

AB is 1-1/2 inches long. -

AT is 1-1/2 inches long., -

CB is 1 inch long. - - -
Two of the sides are equal in length.

>

'12. Look at the drawing below. It is not an isosceles triangle.
It does not have two sides equal in length. -

~e

'

c

~Check the mcésurcs of'thc'sidcsﬁ
AB is 1 inch long.
AC is 1-1/2 inches long.

CB is 1-3/4 inches long.

60
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" 13, Here is another fggure. This is an isosceles triangle.
. s '

v

,u‘. Check the measures of the sides.

is 2-1/2 inches long. ' l.

&l &l

is 1-3/4 inches long.
EE is 1-3/4 inches long. .

Two of the sides are equal in length.

W

14, Here is another figure. This is not an isosceles triangle. No
" two sides are equal in length.

~

¢
Check the measures of the sides.

AB is 1—§X& inches long.

AC is 1 inch-long.

CB is 1-1/2 inches long.

65
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15.- The drawing below is an isosceles triangle. .

¢

c

Check-the measures of the sides.
AB is 1-1/2 inches long.

AC is 1-1/2 inches long.

- $ -
TB is 1-1/2 inches long.
At least two of the sides are equal inllength. .
16, “And this is an isosceles triangle. § . 2

Check the measures of the sides.

AB is’1-1/2 inches long.

AC is 2-1/2 inches long.

BC is 1-1/2 inches long.
Two of the lines are ‘equal in length.
i
To £ind out whéther or not a triangle is an isosceles triangle

P there is one thing you must find out, and that is whether or

not at least two of the lines are equal in length. Check the
. examples. i

, '- : 62
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17. Another special kind 3f triangle iscalled an acute angle
triangle. This figure is an acute angle trlangle. In
acute angle triangles all angles are acute. The next six
figures will help you learn how to tell whether or not a
figure is an acute angle triangle. Look at them carefully'’
and note how they are alike ‘and how the; are different.
This is an acute angle triangle.

A

. ) N ‘cr
Check the angles.

The'anglc at A is acute,
The angle at*B is acute.
The angle at C is acute.

- oo All the angles‘are acute.

. 18, Now look at this figure. It is not an acute angle trlangle.
' Not all of the angles are acute aﬂgleS-

Check the angles. , : o

The angle at A is a right angle.
The angle at B is an acute angle.
The angle at C is an acute angle.

67
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19,

20,

.

The next figure is an acute angle triangle. ZLook at it

carefully and you u will see that each angle is an-acute
angle.-

‘A

c

Check the angles.

b
The angle at A is ‘acute.
< The angle at B is acute.
The angle-at C fs acute. - |

T

Here is another figure.

A .

,/ ‘ . c I . .\ i B

This is not an’ acute angle triangle.
Check the angles.\

The angle. at A is acute.
The angle at B is acute. |
The angle at C is obtuse.

\

Not all of the angles are acute angles. One is obtuse.’

Therefore, the trigngle\is not an acute angle triangle.

€8
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21, Now look at this figure. This is an acute angle ‘triangle.

A | | ]

\

e
Check the angles.

The angle at A is acute.
The angle at B is acute
The angle at C is acute.

22. And this triangle is an acute angle triangle.

'
\

A 8

Check the angles.

The angle at A is acute.
The angle at B is acute.
The angle at C is acute.

When you know by looking at the figure and counting the line
segments that a figure is a triangle, there is only one other
thing you have to find out to tell whether or not it is an
acute angle triangle. You must flnd out whether or not all

angles are acute angles.
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23. Still another special kind of triangle is called a
right angle triangle. A right angle triangle is a
triangle that has one right angle. The next six figures
will help you learn how to tell whether or not a triangle - N
is a right angle triangle. Look at them carefully and ]
notice how they are alike and how thay are different. This
figure is a right angle trlangle. \ _ : i

A | \

B -

Look-at it. Use your ruler as you learhed in
the first 1
to help you check the three angles in this figure. seson

The angle at A is an acut angle.
The angle at B is an acutg angle.
The angle at C is a right angle.

Notice that the angle at C is a riglit angle.and the angles at

A and B are acute, /
R /

/

70




24, Now look at this figure. It is not a right angle triangle because
it has no right angle.

A

Look at it. Use your ruler to help you check the three angles.
The angle at A is acute.
The angle at B is acute.

The angle at C is acute.

None of the_angles is a right angle so.it is not a right angle
triangle. '

25, Here is another figure. One of the angles is a right angle.

A

)
This is a right angle triangle. Use your ruler to check the
angles. . '

The angle at A is an acute angle.
The angle at B is a right angle.

The angle at C is an acute angle.

Note that the angle at B is a right ahgle.

71




26.

This is” not a right

The
. The
‘The

angle

angle
angle
angle

e’

tri9hg1e.

; e /" -
at A is acute,
at 'B.is—acutey - - -

at C is obtuse.

’

27. This figure is a right angle triangle. Check the angles
and you will see that it has one right angle.

The angle at A is a right angle.
The angle at B is an acute angle.
The angle at C is an acute angle.

72
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28, And this figure is a right angle triangle. When you check the
angles you should expect to find one right angle. '

Check the angles.

" The angle
The angle
The angle

When you know that a

C

at A is an acute angle.
at B is an acute angle.
at C is a right angle,

figure is a triangle, there is only one

"thing you must find out in order to know whether -or not it is
a right angle triangle: you must find out if one of the
angles 1s a right angle. :

69



29. The last kind of

triangle we will study is .called .an \

obtuse angle triangle. One of the angles of an obtuse i

angle triangle is always.obtuse. The following six figures
will help you learn how to tell whether or not a_triangle\
is an obtuse angle triangle. Look at them carefully and

notice how they are alike and how they are different. This
is an obtuse angle triangle. ' ‘ ‘

)

A

e 8

Use your ruler to check the angles. One is obtuse.

The angle at A is acute.
The angle at B is acute.
The angle at C is obtuse.

30. Look at this figure. It does not have an obtuse.angle.

A

-C

8

This is not an obtuse angle triangle.

Check the angleé.

The angle at A is an acute angle.
The angle at. B is;an acute angle.
The angle at C is a right angle.
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31. Now look at this drawing.
A

This is an obtuse angle triangle;

} i Check the angles.
The angle at A is obtuse.
The angle at B is acute.

The angle at C is acute.

/ One of the angles is an obtuse angle.

© 32, Here is another drawing. It does not have-an obtuse angle
and so it is not an obtuse angle triangle.

A

Check the angles.
The angle at A is acute.

The angle at B is acute.
The angle at C is acute. .
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~33. This figure is an .obtuse angle triangle.

v

Check the angles and you will see thé; one 1s an obtuse
angle.

The angle at A is acute.
The angle at B is acute.
The angle at C is obtuse.

34, And this is an obtuse angle triangle.

A

C

Check the angles and notice that one is an obtuse angle.

- The ang;é at A is acute.
The angle a. B is obtuse.
The angle at C is-acute.

- When you know that a figure is a triangle there is one other
thing you must find out in order to tell whether or not it is
an obtuse angle triangle: - You must find out whether or not

one of the angles is obtuse. 6
' ' 79 76
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Word List

Look carefully at each word as I read it to you. Then say the

" word aloud with me when I répeat it.

1. quadrflateral R
2. trapezoid
3. parallelogram

. © 4. rhombus

[
PRI
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Hello,

[

This lésson is not quite like the 1ast§lessons."Yoh ﬂéve been
told aboﬁt the difference iﬁ the form of these lessons. Now we
want té point out some things to keep.in ﬁind’as"you go;through
this and the following lessons.

You may have_noticed that the-last two 1es§ons were about
liﬁes and parts of lines (that is, 'line segments and rays). You
learned how to tell whether of not two lines are parallel. As you
study the figures’in this.and the following lessons, ydu will usé
what you learned. L

To learn about the figures in the next_lessonvyou will only
have to learn about the line segments, or sides as we will call
" them. When you are learning about a figure, look at the sides.
Find out if they are the same‘length_or not and whether they are
parallel or not. Yoﬁ do not have to think of anytﬁing else abo;t
_the figure, such as whether it is big or small, oflthin or fat, or

straight or turned around. Just think about the sides. That is how

you will learn about the figure.
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1. All éolygons which are made up of four line segments are called
quadrilaterals. The polygon drawn below is a quadrilateral.
/ R .

5
A

\ ' Look at it. It has four sides.

2. Here is another figuré. It is not made from fouf sides.

This is not a quadrilateral. It does not have only four sides.
It has five sides.

t
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3. Look at the next drawing. It has four sides, so ' N
it is a quadrilateral. . N
o ' . \

. : [
. ; |\ |

4. Look at the next drawing. It dnes not have four sides.

i

This is not a quadrilateral. It has only three sides.
81
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N\

\,
\

5.

This drawing is a quadrilateral.

\

It has four and only four sides.

.
i
You know without counting that if it is a quadri Iﬁt;:;l !
L7 - . it can only have four sides. /////l v %
IR //// \
P A \
7 /,/’ 3
-" p ///" . . (‘)‘)
—_ g : \ {
: | 1!

And this drawing is a quadrilateral:

It also hds just four sidas
;

L%

§

\

To find out whether or not a polygoén is a quadrilateral, you have
to do only one thing. You have to count the number of sides and \
make sure that there are four, and only four.

/ A
/ .
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7. One special kind of quadrilateral is a rhombus. Any
figure which has all sides of equal length is called a
rhombus. The following six figures will help you tell
whether or not a figure is a rhombus. Look at them'
carefully and ~otice how they are alike and how they are
different. This figure is a rhombus. *

. ]
\

D C -

. The-measures of the lengths of the sides are written
below. Chack them with your ruler.

AB isﬂl-l/é inches long.
AD is 1-1/g inches 1oﬁg.
BC is 1-1}4 inchés long.
DC is 1-1/4 inches iong..

Notice that AB = AD = BC = DC

79
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8. Now look at the drawing below. It is not a rhombus.

Ac B

[ T N

——

D Cc
The measures of the length of the sidis are written below.
BB is 2-1/2 inches long.
DC is 2-1/2 inches long.
Ksis 1-1/4" inches long. o !
"BC is 1-1/4 inches longr

The four sides are not equal in length and so it is not a
rhombus.

80




9. Here is another figure. This is a rhombus .

¢

Here are the lengths of the sides.

is 1 inch long.

AB

AD is 1 inch long.
BC is 1 inch long.
C

is 1 inch long. !

. : \ :
All the sides in this figure are of equal length.

81




10. Now look at this flg{xre. It is not a rhombus because all
sides are not of equal length.

C
The measures of the sides are written below:

——

AB 1s 3/4 inch long,

AD 1is 3/4 inch long,
BC is 1 inch long,

DC is 1 inch long. /,.-"

All the sides in this figure are not;/ of equal 1ength.
Check with your ruler if you wish. 4




11. This figure is a rhombus. The sides are equal in length.
A

Notice the measures below.

is 1-1/2 inches long.

is 1-1/2 inches long< C

sl 8l Bl

is 1-1/2 inches long.

is 1-1/2 inches 1long.

t
&l

= DC

&,
g
|

s

a3




12. And this figure is a rhombus.

A

C

Here are the measures of the sides.

>
w

— \ -
is 1-1/2 inches long. "

&l
[

is 1-1/2 inches long.

BC is 1-1/2 inches long.
DC is 1-1/2 inches long.
AB = AD = BC = OC. ?

So now you know that when a figure is a quadrilateral there
is only one other thing'you have to find out to tell
whether or not it is a rhombus. You need only find out
whether or not all sides are equal in length. Check the
examples. .
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13,

. 14,

15,

16.

The first' six figures you studied (questions 1 to 6) were to help
you learn how to tell whether or not a figure was a quadrilateral.
In case you are not sure, we are going to look at six more figures.
These should help you know for sure whethe{ or not a figure is a
quadrilateral. First we must be sure that \you can remember the
word quadrilateral itself. Repeat it several times to yourself:
quadrilateral, quadrilateral quadrilateral. Now write the word
quadrilateral here, Remember what
we sald at the beginning of the-lesson about describing a figure

in terms of its sides and nothing else. Now look.carefully at

the next six figures. Notice which are alike and how they are alike.

AN

N\

Here is the first figure.

Look at it. It has four sides.

Here is another figure.

This is not a quadrilateral It does not have only four sides.
It has six sides.

Look at the next flgure It has four sides, so it is a
quadrllateral '
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17. Look at this drawing. It does not have four sides.

This is not a quadrilateral. It has only three sides.

18. This drawing is a quadrilateral.

It has four and only four sidés.

19+ And this drawing is a quadrilateral. It also has just four sides.

/ R )
To find out whether or not o polygon is a quadrilateral, you have
to do only one thing. You have to count the number of sides and

make sure that there are four, and only four. .

90
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20. Using a ruler, connect as many points ' ®

as you need to close the figure so . ‘ ‘ °
that it is not a quadrilateral. , e

21. Using a ruler, connect as many points-
as you need to finish the figure so °
it ig a quadrilateral. ° ‘ ®

22. How many sides do quadrilaterals kave? : :

-— e -
o e e Em e e Em Em e e o e e o e e s o e e oEr Er e e Em e e
-

23. Using .a ruler, connect as many points
as needed to close the figure so it :
has- only 4 sides S

87




24, List all that is needed to completely
describe quadrilateral.

25. Uéihg é ruler, compléte this figure
so that it is not a quadrilateral.
F I | vﬁff
e
o
26. Using a rﬁler, éomple;e this figure
so that it is a quadrilateral. .
1 . . A r .
/
/‘ ® o e
/ ' - -t
/
/ j
//. ’
/ L —
/
/
/ _ 88 -




27.

28.

Notice that AB = AD = BC = DC

In quest;ons 7 td.12 tﬂere were six figures which yéu studied

to help you léarn to tell whether or not a figure is a rhombus.
Ip case you are not sure, we are going to look at six more
figures. These should hélp you know for sure whether or npt.a
figure is a rhombus. First we must -be suré you can remember ;he
word itself. Repeat it sevefal'times to yourself: rhombus,

fhombus, rhombus. Now write the word rhombus here:"

Remember what wr sqi@ra; the beginning of the lesson about
describing a figure in terms of its sides and nothiné else. Now

look caréfully at the neit six figprés. Not{Fe which are alike

and how they ‘are alike.

‘Here is the first figure. . ' -

o

i - A B.

D ' c

The measures of the lengths of the sides are written beiow. Check .
them waitht your ruler. . '

'K§>;5'3/4 inch! long
"AD is 3/4 inch long: -

BC is 3/4 inch longv L

DC is 3/4 inch longl\ ‘ i

— — — [

\
! N
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29. Now look at the drawing below. It is not a rhombus .

B .

e C

The measﬁres of ;he leng;hs of the sides gre.written t-zlow.
AB'is 2 inches long |
DC is 2 inches long
EE is 1 inch long
AD

is 1 inch long

The fowr lines are not equal in lenigth and so it is not a rhombus .

A

i
'

30. Here is another figure. This is a rhombus.

c

The measures of the lengths of Fhe sides are written;belcw.ﬁ'
) - AB is 1 incﬂ long . | , _ -
AD is i inch long '
DC ¢ 1 inch long
BC is 1 inch long

All the lines in this figure are nf equal length.

' 94
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'31. Now look at this figﬁrel It is not a rhombus because all sides
are not equal. : R -

The measures of the length of the sides are written below.

&l

\ S
is 1-1/4 inches long

is 1-

/4 inches- lony

&l &l

is 1/2 inch long

is 1/2

&l

inch long

All the sides in the figure

re not of equal length. Check with
your ruler if you wish. :

32. This figure is a rhombus. The sides are equal in length. Notice
the measures below. '

A | B -

\ C
is 1-1/2 inéhes long 7

Bl o

>
o

AD is 1-1/2 inqles long"

Zl
(9]

is 1.1/2 incﬁes long
-
DC is 1-1/2 inches long

"AB = AD = BC= DC

- 91--, ’
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33. And this figure is a rhombus. The sides are equal in length.
Notice the measures below. 8

A

is 2 inches long

is 2 inches long Ve

is 2-inches long

AB

AD

BC is 2 fgpﬁ;s 1ohgr
DC

A5 = AD = BG = BC

So now you know ;hét when a figure is a quadrilateral there is

only one other thing you have to find out to tell whether or, v
not it is a rhombus. You need only find out whether- all sides
are equal ir length. Check the examples you just*studied."

B IR _

1
y oo .

7 { . .
. . - . B -
2 . .

’ . .
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34. Using a ruler, connect as. many points
- as .you need to close the figure so -
that all sides are of equal length. - ®
; ®

35. Using a ruler, connect as many points
as you need to finish the figure to
.make a quadrilateral that is not a

. rhombus. !

.

- .
- e SH o Gm G s = A G W TP @R s TR R TR Eh W S W e EE an R G SR ar S G EE G W G WP En G em SR e S
- .-

§6. Using a ruler, c0nnect.as many points
as you need to finish the figure so

it is a rhombus. ' (e ®
.. . ° a
®
\\‘ .
. \ ®
- e et e m.w == S T U W
. 37. A1l rhombuses have something special
that not all quadrilaterals have.:
" Rhombuses have __ sides that -
are - . ,; ) : .
\ |

\\ .
+ 38. List all that is needed to completely
N ‘describe—rhombus.

‘. o7 .‘ |
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39. Using your ruler, complete-this figure

so that it is not a rhombus. —9
P : R
'.l
3
. e
] ®
_40. Using your ruler, complete this figure
so that it is a rhombus. ° ° °
b
N
\ > -
[ ’/
/'//.’.-
/-// '
//
o/
‘ 98 /
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QUADRILATERAL LESSON II: EXPOSITORY MODE
;" .
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" Word List

Some of the words we studied in yesterday's word
list were hard ones. Let's look at them again to

be sure we know them. -

-~ ,‘

1. quadrilateral
2. tréggzoid
3. parallelogram

a2

,4" rhombus

100
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Hella,

Yesterday you learned howyto tell whether or not a fignrehia a
quadrilateral.‘ You learned that any figure which has fOur and only fourx
sides is called a quadrilateral _ You also learned how to tell whether
or not a quadrilateral is -a rhombus. YOu learned that a quadrilateral

. which has four sides all equal in length is called a rhombus. Today
you will learn about two more special kinds of quadrilaterals, .
" parallelograms and trapezoids.
J Remember that when learning about these figures you need only look E

/

at the sides. Find out if they are the same’ length or not and whether

they are parallel or mot. You do not have to think about anytning else,
":like whether _the figure is big or small, or thin or fat, or qtraight or ;}v
-iturned around., Just think abontbthe sides. Inkthat way you will learn (f-f
r( about the figures. - ' f ‘

‘e .-

~ - 101
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1. The next special .kind of quadrilateral Qe will study is
- called a parallelogram. This figure is a parallelogrmw
A parallelogram has two pairs of patqllel sides.

D

If you use your ruler you will find that sides AB
and DC are parallel. You will also find that sides
, AD and BC are parallel Opposite sides of a parallelogram
" are also equal in length. The measures of the line ‘segments
' in this figure are given below Use your ruler if you
wish to cheek them. S -

AB is 2 inches long.
BE is 2 iﬁéhes long.
. AD is 1-1/2 inches long.

BC is 1-1/2 inches long.

Look carefully at the follow1ng figures and see how they are
alike and how they are different.
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2. Look at this figure.

. ) A . . C
This is not a parallelogram. It does not have 2 pairs of
parallel sides. AB is not parallel to DC and AD is not

parallel to BC Opposite sides are not equal. Check the -
measures below. - - .

is 1 inch long. ‘- S
is 1 inch long. '

l&l &

o

C is 1-1/2 1nches long.
DC is 1-1/2 inches 1ﬂng° ‘
AB #DC; AD # BC. ' (# means not equal to)

3. Now look at this dfawing.

D » C

This 18 a parallelogram.. It has two 'pairs of parallel sides.

KB is parallel to DC and AD is parallel to BC. Check with
your ruler if you wish. Opposite sides are also equal.

The wcasures of the sides are given below. Check them if you'

wish,

is 1-1/4 inches long.
is 1-1/4 inches long.

is 1-1/4“{nc?esllong.

is 1-1/4 inches long.
= DC and AD = BC. A

103
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4.

55\

”AB and DC are parallel,

- Here is another drawing.

[

Cc :
This -is not a parallelogram. It does not have two pairs of

parallel gides. You will notice that you have one pair. of
parallel 51des but not two pairs.

AD and BC are not parallel. - | : -

_ Notice also that AD is longer rhan BC.

Tﬁis figure is a parallelogram.

c

Look at these measures of the sides and you will see.

AB is 1-1/4 inchés long.

DC is 1-1/4 inches long.

—

BC is 1-1/4 inches long. , )
AD is 1-1/4 inches long.

Notlce that AB = DC and BC = AD.

- This figure must have two pairs of parallel_s: sides If you

use_your ruler to check you will find that AB is parallel

_to DC and BC is parallel to AD.

100 - . 7
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7 6. And this is a parallelogram. It has two pairs of parallel
sides. . Opposite sides are also equal. : : )

" A B

S - - . . D C

) Check the measures of the sides
i wrltten below.

is, f‘/2 inchv long.

.EI

T)E‘ is 'l/2 ‘inch long. ' - - ' //:
*BC is 2 inches long. | SR /
AD is 2 inches long. o /

-, If you use__zour ruler you will find that AB.is parallel
' : to DC and AD is parallel to BC.

You know that all the - figures in questions 1, 2,. 3 4,/
‘5, and 6 are quadrilaterals. There are .two ways you can
tell whether or not they are parallelograms:

1. If there are two pairs of parallel sides, and

2. 1f opposite sides are equal in length -

-y
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7. The last special kind of quadrilateral we will study is a
crapezoid. This figure 'is-a trapezoid. One pair of sides
is parallel. All trapezoids have one pair and only one .
pair of parallel sides. -~

A

1

D

Look at_it carefully and use your ruler: to check that sides RN
AB and DC are parallel. A? and BC are not parallel.

8. Look at this figure now. It is.not a trapezoid. = Side AB \
is not parallel [to side DC and side AD is not. parallel to |
side BC. . R

: D

n
. — . N

Use your ruler to check that sides AB and DC in
this problem are not parallel. AD .and BC are not
parallel either Check if you wish.

\




9. The next figure is a trapezoid Look at it carefully and
see how it is. like the figure in question,7 and different
from the figure in question 8. L

— . <

A

D . _ _ A

Use your ruler gain and you willlfind'out that. sides AB
and DC in this problem are parallel, like sides AB and DC
in question 7. |They are different from sides AB and DC -
in-question 8, since those sides were not parallel. . You
will also find that AD and. BC are not parallel

j o ..1 ' _ .
f - | . .

. . . |
. . This is not a trapezoid. . If you check the sides you will
— .~ find that side AB is parallel to side DC. You will find,
: also that side AD is parallel to side BC. The figure has
two pairs of parallel sides. | We said that a trapezoid has
. one pair and only one pair of‘parallel sides. This figure
hel has two pairs of parallel sidee so it is not a trapezoid.




. / _ o .
11, Now look at this figure. This is a trapezoid.
. o n:
.f . . ‘A

Ed 7 . \:
! . | .
P! L ) J— R : .
Ao ’ Are you surprised? Remember_ that in a trapezoid only one’
e __pair_of sides is parallel. AD is parallei to BC > ’
- ~ and A8 1s not parallel to DC. Use your ruler again to
\' check this. . S :
SN

! \ ’ ’ . .\ ‘ . .
vl ., . )

. ; . ;
-

- 12, This figure is'a traééxqid,/too;ﬁwnf“:\h

N .Would you have known? Rememhgr that trapezoids have one and
onlx_pne pair of parallel sides._ In this\flgure AD is parallel
to BC and AB is not parallel tb\DC ~
'You could tell that the figures in questions 7, 8, 9, 10 11 and
12 are quadrilaterals because they have four lines. The other
thing you have to know to tell whether or not they are trapezoids
is that one pair of sides, and only one pair, is parallel.

",
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13,

The first six figures you studied (questions 1 to 6) were to
help you: learn how to tell whether or not a figure.was a -
parallelogram. In case vou are not sure, we are going to look
at six more figures. These should heln you know for sure
whether or.not:a.figure is a parallelogram. First “We must be
sure you, can remember the word parallelogram itself; Repeat
it several times to yourself: parallelogram, parallelogram,
parallelogram. Now write the word parallelogram here.
 Remember what we said at the

beginning of the lesson about describing a figure in terms of
its sides and nothing ‘else. Now look carefully at the next

T osix figures. Notice which _are alike and how they are alike.

14,

15.

Here is the first figure. It is a parallelogram.
\ ' —_—B

D c '
If you use your ruler you will find that qides AB and DC are
parallel. You will ‘also find ‘that ‘sides AD and BC are
parallel. Opposite sides of a parallelogram are also equal,
The measures of the sides in this figuie are given below.
Use your ruler if you wish to dheck them.,
is 2 1/2 inches long.
is 2-1/2 inches long
is 1 inch long.
is 1 inih'lpng.

| SIEIRIEI

Look at this figure.

This is not a parallelogram. Ib\Qoes not: haye 2 pairs of
parallel sides. AB is‘not parallel .to DC and AD is not parallel

to BC. Opposite sides are not equal. ChecklﬁRe measures below.
a\ e

AB is 1-1/2 inches long. |
DC is 1/2 inch long. i
AD is 1-1/2 inches long.

BC is 1/2 inch long. " ‘ .
AB # TC; KD'# BC ‘ ‘ ‘

105
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: | ‘ \ )

N

This is a parallelogram. It has two pairs of parallel sides. J
AB.1is parallel to DC and AD is parallel to BC: Check with : /
your ruler if you wish. Opposite sides are also equal. The

_— . 'm%asures_of the sides are given below. Check ‘them if you wish.

v
[

is 1 .inch.. e

is 1 inch. ' ) '
is ‘1 inch. '

is 1 inch.

alzigiEl

!

- A _ B
17. Here is another drawing. . < ‘

L K

D% . C
This is not a parallelogram. It does not have two pairs of

parallel sides. Notice that it has one pair of parallel sides
but not two pairs. : ‘ :

AB i3 parallel to DC. .
AD is not parallel to BC.

PRI | 110
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18.

19.

And»nowtlook at this figure.

, D - , C
This figure is a parallelogram. Look at these measures of
the sides and you will \see. :

is 2 inches long.
is 2 inches long.
is 2 inches long.
is .2 inches long.

é'%\%\«‘%l%l

And this is a parallelogram. It has two palirs of parallel
sides. Opposite sides are also equal.

A

C

Check'the measures of the sides written below.
AB is 2 1/2 inches longs
DC is 2 1/2 inches long.

is 1/2 inch long.

BC is 1/2 inch long.

I

1

If you use your ruler z_y will find that AB is parallel to DClI»
and AD is parallel to BC. oo -

You know that the last six figures are all quadrilateraly

There are two ways you can tell whether or not they are
parallelograms.

’

l. If there are two pairs of parallel sides; or
2. If opposite sides are equal in length.

107
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i : ,
gt " ;

o ‘ n _ . . \J\.\,
; : : ‘ N :
20. Using a ruler, connectéas -many p01nts - '

as you need to flnish the figure to S \
make a quadrilateral that is not a- .

parallelogram. j‘
| N ' . ,'y ) 2 '
| . ' [ ] ' ®
2l,.: Using a ruler, “connect as many points
. as you need to finish the figure so
\1t is a parallelogram. ' ® °
I ‘ ,,. T . .
, —_ o
H
. s L ’ . ’
.22, All parallelograms have something
_ special that not all quadrilaterals - '
.have., Parallelograms have e
pair(s) of = : sides. & *fn' . ‘<
23,  List all that is needed to completely :
describe Earallelogram. o /
f l/

A
\

112 N
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24, Using a ruler,.connect as many points °
as needed to close the figure so it
has 2 pairs of parallel sides. .

. B
® ’?
25, Using a fulér, complete this figure so »
— , L
that it is- a quadrilateral but not a
not —e .
parallelogram. : j
o,

&g

26. Using ydur ruler, complete this figure N
sS that it is a parallelogram.




27. In questions 7 to 12 there were six figures which you studied
to help you learn to tell whether or.not a figure is a trapezoid.
In case you are not sure, we are going to look at six more
figures., These should help you know for sure whether or not
a figure is a trapezoid. First we must be sure you can remember
the word trapezoid itself.  Repeat it several times to
yourself: trapezoid, trapezoid, trapezoid. Now write the
word trapezoid here, ‘

Remember what we said at the beginning of the lesson about
. describing a figure in terms of its sides. and nothing else,
- Now look carefully -t the next six figures. Notice which ‘
are alike and also how they are alike. '

. . v
28. Here is the first figure. This is'a ﬁrapgzoid.

X !

\\ A »‘ . 'v . ) : B

* Look at it carefully-and use your ruler to check the sides.

: is parallel to DC

AB
- - -AD jis not- parallel to BC

29. Look at this figuré now. It is not a trapezoid.-

B ¢

Use your ruler if you wish;go check that sidés AB and DC
are not parallel. AD and BE are not parallel either,

114

. 110




31,

5

30." The next_figuré is avtrépezoid

« A

Use your rhler again and you will find that sides AB and DC
are paralleél, Sides AD and BC .are not parallel.

Here is ancther figure. A

el

D

This is nbt a trapea01d

. C.
If you check"” the sides with your
ruler you will find“that AB is parallel to, DC and that AD is
parallel to BC,

The figure has two pairs, of ‘parallel sides.

We said that a trapezoid has one pair and only one pair of
parallel sides.

This figure has ‘two pairs of parallel 51des
so it is not a trapezoid

N



32.

33.

Now look at this figure. This igra trapezoid.

~A — B

. : c |
Remember that in a trapezoid only ore pair of sides are-
parallel. AD is parallel to BC and AB is not parallel tol

DC. Use your ruler again to check this. - -
u "-
And how look at this figure. ' B

1

This is a trapezoid. AB is parallel to DC but BC
is not parallel to AD.\

In the last six figures you knew that all of them were
quadrilaterals. To tell whether or not"a quadrilateral is

a trapezoid all you have to find out is whether the figure
has one and only one pair of parallel sides.

112

116 -
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34, Uéing.a ruler, connect as many points
as you need to finish the figure so
it is a trapezoid.

-35. All’ trape201ds have somethlng spec1a1 -

that not all quadrllaterals have.
Trapezoids have . *  pair(s)
of - __sides,

———— o (. g o T o T T o T T 0y

36. List all that is needed to completely
describe trapezoid. Y

o

Ty

37. Using a ruler, connect as many poiﬁts
, " as needed :to close the figure so it
has only 1 pair of sides paiallel.

—— —— ——— (et e e o S o o e T G s G D T S o T S

38, " Using a ruler, connect as many:points

as you need to finish the‘figure to
*..make a quadr11atera1 that is not a
' trapezoid.

117

113




39. Using a ruler, complete this figure )
so that it is a-quadrilateral but -
. not a trapezoid, '
® . o
‘o
. 40. Using a ruler, complete this figure T | . ) /"
so that it is a.trapezoid.- ' : - ' /
. o .
.o °
)‘ .
*—
\ \
. L
A Y \z ‘
/
114 .
O o . . -

ERIC

Aruitoxt provided by Eic:



TRIANGLE LESSON: DISCOVERY MODE
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. Look ééfefully'ap each word as I read it to you. Then say

" word aloud with me when I repeat it,

triangie
|
polygon

right anglehﬁriéngle

"acute angle triangle

Lermmy

. Word List

ty

- P Ve

ey’

J

"5, obtuse angle triangle

6. equilateral triangle

7. isosceles triangle

120

116
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Hello,

You are now. ready to start your “third 1esson. This lesson is not

quite like the last two- 1essons. You have been told about the'difference :

.\\

in.the forn of these lessons. Now we want to point out some things to
| .
--keep in mind as you go through this and the\following 1essons.

You may have noticed that the 1ast two 1essons-were about 1ines
and parts of lines (that is, line segments and rays) and about angles.
J.You learned how to tell whether or not two lines are parailel. And you
:flearned how to tell a right angle, an acute angle and an obtuse angle .
apartf> As you study the figures in this and the foliowing 1essons you .

will use what &ou 1earned. - | . o ’

To 1earn about the figures in the next 1esson you will only have to
1earn about the line segments (or sides, as we will call them) and the
angles.ﬁ When you are 1earning about a figure look at the sides, find
" out'if they are the‘same length, and find out whether the& are parallel.

Look at each angle and check whether it is a right angle or an acute )
angle or an obtuse angle.» Ybu ‘do not have to’ think of anything else _'

»1ike whether : it is big or small, or thin or fat, or straight or turned

\.,around. ~,,Iust think about the sides and the angles and you will learn

about..the figures.

121

117

Tl



‘Triangles are special kinds of polygons. The next six figures will
help you to tell whether or not a polygon is a triangle. Look at
them carefully and notice how the figures are alike and how they are
different ~ Here 1s .the first figure. =

‘
©

,Look at it. Describe it by saying how many sides it has,

sides does it have?

« L

Here is another figure.

How many sides does it have? ,

.. - 122

118

How'mahy"



3. Ldok atgthg next»drawing. How many sides does it have?

D

How many sides does it have?

LY

Al

123

119
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ERIC

Aruitoxt provided by Eic:

5. Now look at this drawing.

A

e

S

How many sides does it have?

6. Here'is.another figure.

A

How many sides does. it have?




7. 1In_the last six.examples, four were alike and two were
-.different. What are the numbers 6f the -four which

were alike? " ) -t 1,3,5,6

~

8. Remember what we said at the beginning of the lesson’
about describing figures by saying something about either
the sides or angles or both. Say how you think the four

figures you named in the last queéfion were alike.

All had three
N " o o sides. Figures
: : which have
_threk and only
., three sides are -
called .

triangles.

L
\;_.
3

<&

125

- ) 121




In the rest of this lesson you will be studying about special

~'kinds of triangles,
equilateral trianglg The four figures following will help you

different.

N 4

One- specialAkind of triangle is called an
Look

to tell whether or not a figure is an equilateral triangle.
.at them carefully and note how they are alike and how they are

Here 1is the first figure, '

V)
Measure the sides with your ruler and write what you find here.

The .side AB’is ihches long. -
-’ /
inches long. f .

The side AC is ‘
1nches long. 4,%//J/

The side CB is
What do you notice about the.iengthé of the sides?

\

A

Y
[\
(@)

122



10¢ Now look at this figure.

c

‘Measure'thé sides. . Sy
Side AB is __ inches long.

Side AC is ’incheg long.

" Side CB is : inches long.

What did you notice about the lengths of the sides?

11, Here is another drawing.

T

A .
_// Méasure the sides.

"AB is - inches long.
o — T

AC is -~ '~ inches long.
CB is- - inches long.

What do you notice about the sides?

123




_12;:,ﬁobk at this figure.
. A

-, N

Measure the sides..

is . inches long,

| &l &l

is . B inches long.

~ CB is ' inches long.

How are tﬁis figure and the figure in question 10 different
from the figures in questions 9 and 11? '

-

124




13,

14, .

*

Two.of the lTast four figures were alike and two were not.

" What are the numbers of the two thch were alike?

L4
4

-

Remember what we said at the béginning of the lesson

about-describihg figures by"sayiﬁg something about

‘either the sides or angles or both. Say how.you think

that the two figures you named in the last questibn ,

were alike.

. 129

125

The three sides
+ were equal in
" length.
Triangles whose

equal in
" lengch- are
called

equilateral

'__triangles.

three sides are .



\

. - . L ; \
15. Another kind of triangle i8 an isosceles triangle. The ollowing
. six f;l.gures will help you learn how to tell whether or not a
figure is an isosceles triangle. Look carefully at them and
otice how_they are alike and how they are different. Here is\ :
the first }‘igure. ( A

A

L c'

Measure the sides. . - S ; o o

BB is - 1nches long.

AC is ~_ inches long. - - . o -

CB is __ inches long.

~ What do Ay-eu notice about the lengths of .the sides?

16. Ldok,,a.f':""tﬁe drawing below. - \

Measure the s‘ides.
AB is : inches long.
~AC is | inches long
i:‘B is _ inches 1553. : ' )

What do you notice about the sides in this figure?

' How are the sides in this figure: diEferent from the sides in the -

last figure? ‘

\.



rh

17. Here is another figure.

c

' Measure ‘the sides.
BB is A inches long. : _ _
AC is. ... inches long.

. CB is . inches long.

What do you notice about the lengths of the sides?

i : How are the sides inifﬂiéﬁfigure-like the sides in the figure

‘ in question 157

18. And here is another figure.
A

C

Measure the sides.

z|

is inches long.
AC is inches long.

Eg.is inches long.

What do you notice about these sides?

/

127
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19, Look at this drawing.

,.'f’” . - | c‘

,"Measure the sides. ' /
. AB is inches long. /

' . LT e ' /

AC is inches long. .

CB is i inches ‘long.

2

What do ySu notice about the s}des?

20. And look at this figure. /

Measure the Sides.

is inches long.
/ -
is - inches long.

C

al &l &l

is inches long.

What do you notice about the sides?

C—e "

G s
How are the sides in this figure like the sides in the figures

_ in questions 15 and 17?

!
:

128




21,

22,

Four of the last éix'figures were alike and two were
| - o

not, What %re the numbers of figures which ‘were

aiike? A

Remember what we said at the beginning of the leséon

about describing figures by saying something,about

either the sides or the angles or.bdth. Say how you

" think that the four figures you named in the last .

e
i

question were. alike,

129

. .
-

15, 17, 19, 20

/

fTwo of the sides

were equal in -
length.” Triangles
which have two
sides equal in

" length.are called

isosceles

triangles.




23,

24.

Another special kind of triangle is called an acute angle
‘triangle. 'The following six figures will help you to learn

" how to tell whether or not a triangle is an acute angle

triangle. Look carefully at the fdgures and see how they
are alike and how’ they are different. N

A ) - . |,"

¢

Name the angles. . o -

The angle at A is

The angle at B is

The angle at C is

Now look at this.figure.

C

Name the angles.

The angle at A is

The angle at B is

The angle at C is

What did you notice about the angles?

How are they different from the angles in the figure in

134 .

question 237

130

m—‘vl .
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25. Here is another figure. Look at it carefully and see how it
is like the figure in’question 23 and different from the

A

figure in question 24.

Name the angles.

The angle at A is

. Tﬁe.angLe at B is

- The angle at C isi

A

[ How are the-angles in this figufe like those in the figure in
- o1

question 23? o ' o

26. Here is still another;figﬁre.

A

Name the angies.

The angle at A is

‘The angle at B is

" The angle at C is A

How are the angles in this figure different from the angles

in the figurg_in the last question?

135
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28.

-Name. the angles.

- And look at this figure.

Name the angles.

. 'The angle at A ié

A

\

Ihe‘anglé-ap A is

Tbe angle 'at B is ' : 2 s

‘The angle at C is ‘ -

Are_the.aﬁgles in this figure like the angles in the figure

in the last question? s

A

The angle at B is

The angle at ¢ is

How are ‘the angles in this figure like those in the last

figure?

a

3




29, Four of the last six.figufeé were alike and two were not.
N What .are ‘the numbers: of ;he four figures which were

alike?’

-

30.' Remeﬁbér what we sald at the beginning of the lesson
~aboﬁt describing figurés by saying éoﬁiphing‘about
_efther the sides.or tpe angles or Qgth.. Say how yéu

think that the four figures you named in the last

-

question were alike.

23, 25, .27, 28

3

'All had three
acute angles.
Triangles with
three acute
angles are
called -acute
angle triangles.

. | 137

133

’

A



31. Still another special kind of triangle is called a right,
.angle triangle. ' The next six figures will help you learn
whether or not a figure is a right angle triangle. Look at
them carefully and note how they.are alike and ‘how they are -
different. Here is the first figure.

¢ B

Look at it. Use your ruler as you 1eafn?d in the first lesson -
to help you name the three angles in this figure. Give a
name to the three angles.

‘  The angle at A is

The angle at B is ' \ AN

The angle at C is

32. Now look at this fiéure. - A

8

c
Look at ig} Use your ruler to help you name the three angles.
Write the names of the angles here. .

BRY

The angle at A is

The angle at B is

The angle at C is

\

How is this figure different from the figure in the last question?

Look carefully at the angles.

138

134




"33, Here is another figure.

c

Use your ruler to check the 'angles.

The angle at A is

The angle\at B is

The-.angle at C is

How is this figure like the figure in Question 312

34, Look at this figure.

Name the angles.

The angle at A is

The-angle at B is

The angle at C is

How is this figure different from the figure in the last question?

139 .

135




33.

- ‘The angle 'at B is

36.

. r/ - !
Name the angles. Use your ruler to help you.

0
The. angle gf A is

The angle at C is

How'is this figure like the figure in Question 33?7

And here is another figure.

Name the angles.

The angle at A is

The angle at B is

The angle at C is

140

A 136



" 370

38.

Four of the last sik.figures were alike and two were

not. What are the numbers of the four figures which

were alike?

Remember what we said at the beginning of the lesson

about describing figures by saying something about

7

either the sides or the’angles or both., Say how you
think that the four figures you named in thg last

questibn were alike.

141

137

—— -

31, 33, 35, 36

They -had one
right angle.
Triangles which
Kave one right
angle are called
triangles.



39.

The last kind of triangle we will study .is called an
obtuse angle triangle. The next six figures should
help you to tell whether or not a figure is an obtuse *
angle triangle. Look carefully at them and note how
they are alike and how they are different. - \

c

Use your ruler to name the angles.

The angle at A is

The angle at B is

The angle at C is

40, Look at this figure.

A

c

Name the angles. Use your ruler if.yOu wish.

n
L

The angle at A is

' The angle at B is

‘The angle at C is

How are the angles in this figure different from those in the

figure in question 39?

138

142



41,  Now look ét.this drawing.

c
Na&e the angleé.

The angle at A is

The angle at B. is

v

The angle at C is

N 7

How ié';his.figure like the figure in quéstion 397

42, Here is another drawing.

Name the- angles.

Tﬁé angle at A is

The angle at B is

The angle at C is

! I

iCan you see how it is different from the figure in question 417
Use your ruler to check if you wish and then write how you.

think this figure is different from the figure in quéstion 4l.

td

, . 143




43. L.ook at this figure.

Name the angles.

o "~ The angle at A is

The aﬂgle at B is _

The angle at C is

- Check. Write what you find about. the angles here.

And here is another figure.

., - .

Check the angles,

The angle at A is

The angle at B is

The angle at C is

How are the angles in this triangle like the angles in the

last questidn?

144
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45?S\F§ur of the last six figures were_alike and two were
Voo ' ‘ .
not. What are the numbers of the four figures-which

[

~ - are alike? .. 39, 41, 43, 44

-~

46. 'Remember what we said at the beginning of the lesson
about describing figufes by sgyiﬁg_éométhing_aﬁbht_;___wm
either the sides or the angles or both. Say how you ‘ b

_think that the four figures you named in the last

question were alike. - - They had one

: obtuse "angle.
Triangles which
have one obtuse
angle are called

obtusé angle "
triangles.

i

Fonk
Ha
-

- : 141 i ' ::;.;‘
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Word List

.\,

\

Look carefully at each word as I read it to you.‘ Then

-

say the word aloud with me when I repeat it.

9

quadrilateral
trapezoid

parallelogram

Irhombus

147

144

s



Hello,

This lesson-is'not quité‘like the last lgsso;;. You ﬁave been
gold about the difference iﬁ‘théyform of these lessons. Now we
.want ;o éoinq'oﬁt some things to keep in miqd as you go through
© this and'the'foliowiﬁg léSSOns.' -
| Xoﬁ may have noticed that the lést two\leésons were-ébout
iines and parts of lines (that is, line segments and rays). fou_

- learned how.to tell whether or ngﬁ two lines are parallel. As
&ou study ﬁhe figures in tﬁié'and_thé folloﬁing lessons, yoJ will
'ﬁse what you learned. |

To learn about the figurés in the neitllésspn_you will énly
. have to learn about the'ling segments;'or sides as we will call
thém._ When you are learning about a f;gure, look at fhe sides.
Find ocut if they are.tﬁe same length or not and if they are |
parallel or not. You do not have to think‘of anything else about
the figure :.such as whether %t is big or small, or thin or faf, or

strafght or turned around. Just think about the sides. That is how

" you will learn about the figure.

‘\

148

145
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1. This section!has six figures in it. You will learn
from studying these figures how to tell whethér a
polygon is a quadrilateral or not. Look carefully at
the polygons shown in the following questions. Notice
how they are alike and how they are different. Some:
of these are quadrilaterals. Others are not. Here is
the first figure.

Look at it. Describe it by giving the number of sides.
How many sides does it have? ’

\

2. He%e is another figure.
\

How-many~sides does it have?

149

146



. 3. Look' at the next drawing. How many sides does it
have? : : .

How many sides does it have?

190

147



5. Here is another drawing. Count the sides.

v

How many sides does it have?

S

°

6. Now look at this figure.:

How many sides does it have?

151

148

5.




7. In the last six examples, four were alike and two
were different, What are the numbers of the four
which were a}ﬂke?

1,’3, 5’ 6
8. Remember what we said at the beginning of the lesson
' ' about describing figures by saying something about '
‘the sides. - Say how you think that the four figures ,
you named in the last question were alike.
All had '
four
sides.

The four figures which are alike are quadrilaterals.

>




-

q

One'special kind of quadrilateral is a rhombus. The
following six figures will help you tell whether or not
a quadrilateral is also a rhombus. Look at them carefully

-and note how they are alike and how they are different. .
- Here is the first figure.

"~
. l

A

D)

Use your ruler to measure the lengths of the sides and

write the lengths here.

AB is ' inches long.
:"AD is - inches long. ~- .
BC is ] ' inches long.
DC is g inche ldng.
: \
What did you notice about the length of the sides?
. ’ \\‘ ) 3\ .
\\ }
.
N
, \
\
\
i \
\
\
\

150 \



10. Now look at this figure.

A

D

Measure lengths of the sides and write them here.

“AB is inches long.
-~ DC is inches long.

KE is inches.iongy

BC is inches loﬂg.~

You can see how this figure is different from the

in the last question. Write how it is différent.

figure

ferd
c
e

151



11. Here is another figure.

ro ; . A

Write the lengths of the sides here.

AB is inches long.
AD is - . inches long.
' BC is ' . inches long.

TC is " inches long.

.

How is this figure like the one iniquestién 9 and different

from the one in question 107 -

152




"12. -‘Now lcok at this figure. SN

o~ \ 'C '

“ Write the lengths of the sides here.
: AB is inches-‘long. . ‘ ‘

DC is. s inches long.
AD is __inches long.

BC is inches long.

+ How is this figure different from the figure in the last question?

156

153




o/
-/
// .
y
y
Measure' the sides. C -
AB is o ‘inches loﬁg. s
- AD is . inches ‘long. -
3 BC is " inches long.
DC is ‘.inches long.

oo

How is this figure like the figures in questioﬁs'9'and 117

-




I

14, And here is another figure.

A

Write the length of the sides here.

AB is "_inéhes long.
55 is » inches iong.

; BC is L inchestlong.
DC is

inches long. .

What do you notice about the lengthslof the‘siaes?

153

155




15.

16.

In the last six’ figures, four were alike and two were

different. What are the numbers of the four which were
alike? ® :

Remember what we said at the beginning of the 1esson about
describing figures. by saying something about the sides. \

Say how you think that the four figures you named in the \,.<

last question were alike?

—_— . . ~

ey

Each of the four figures which are alike is called a g
rhombus. A .

189

156

9, 11, 13, 1

All four addi
were equal i

length.
’ 3



17. The first sir figures you studied (questions 1 to 6) werehto help -

you learn how to te11 whether or not a figure was a quadrilateral
- In case you are not’ sure ‘we are going to look at six more figures::

. i \
"These should help you know for sure whether or.not a figure is a‘
quadrilateral First we must be sure you can remember the word
quadrilateral itself ;Repeat it several times to yourself: ..

, - quadrilateral, quadrilateral, quadrilateral; Now;nrite’the nord_

quadrilateral here.

s
).

Remember what we said at the beginning of the lesson about describ-
ing a figure in terms of its sides and nothing else. Now 1ook
carefully at the nextisix figures. Notice which are alike and how -

they are alike. S 3

18. Here is the -first figure.

4

Look at it. Describe it by giving the number of sides it has.
How many sides does it have? :

160

157




i

" 19. Here 1s another figure.

How many sides does it have?

How ié this figure different ffom the figqfe in the last qdesﬁion?

20. Look at the mext figure. ‘ oo <

How many sides does it havé? .

How is it different from the last figure?

v

How is it 1like the figure in questidn 18?; '

158




.22,

Na

Look a; this drawing.r

How many sides does it have?

How is the figure different from the figure in question- 202

Here is another figure. Count the sides.

How many sides does it have?

How is this figure like the figures in questions 18 and 20?

—

How is this figure different from the figure in question 217

162

159

" —y



23,

And look at this figure.

How many sides does it have?

-
[

How is this figure like the figure in question 227 .

160

163



——

24,

25.

~In the last s‘x examples, four were alike and two
' were different What are the question numbers of

the four which were allke7

Remember what we said at the beginning of thelleéson
about describing figures by saying something about

the sides. Say how you ‘think that the four flgures e
you named in the last question were alike. - '~ '

164

161 .

- o - - - - . - .

. . . ; - - - - -
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- e e - - - - - LR R L L L el . .

.18, 20, 22, 23

_gS '

All had four sides.

Every figure which

‘has four and only

four sides is

‘called a- guadri-
lateral.



'26% Using a ruler, connect as many points
as you need to close the figure so
that it is not a quadrilateral.

27. Using aﬂruler, connect as'many points
as you need to finish the figure so
it is a quadrilateral.

28, How many sides do quadriiaterals have?

29. Using a ruler, connect as many points
as needed to close the figure so it
has only 4 sides.

162



- 30. List éll that is needed to completely
describe quadrilateral.

3l.l Using a ruler, complete this figure so
that it is not a quadrilateral.

\
\.

\\“-_‘ I’/ e

32, Using a ruler, complete this figure so g
that it is a quadrilateral. .

163
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33.
. to help you learn to tell whether or not a figure is a rhom-

34,

In questions 9 to 14 there were six figures which you studied

bus. In case you are not sure, we are going to look at six
more figures. These should help you know for sure whether
or not a figure'is a rhombus. First we must be sure you can
remember the word rhombus itself. Repeat it several times
to yourself: rhombus, rhombus, rhombus. Now write the word
rhombus here. - . .

Remember what we said at the beginning of the lesson about

describing a figure in terms of its sides and nothing else.

Now look carefully at the next six figures. Notice which
are alike and how they are alike.

Here is the first figure.

A B

D C

Use your ruler to measure the length of the sides and write
the lengths here. . ' '

AB is _ inches long.
AD is inches long.
BC is inches long. k
DC is inches long.

What did ydu notice about the lengths of the sides?

1617

164



35. Now look at the drawing below.
A B

D C

Measure the lengths of the sides and write t:he/ni" here.

/

AB 1is inches lon‘g. ] ///
AD ig . " inches lon;;. ' ,/W/
_— ;
BC is inches long. ,’// /
DC is ' inches long. v/"‘f//_/d:/

You can see how this figure is different from the figure in
the last question. Write how it is different.

'

1e8

‘165




e

A
36. Here is.another figure.
0o 8
i ' c
Write the lengths of the sides here.

AB is inches long.

AD is " inches long.

BC is inches long.

DC is ‘ inches long.

. How is this figure like the one in question 34 and different
from the one in question 35?

169
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. '37. Now look at this figure;

Write the lengths of the sides here.
3B is inchesvlong.
D is | inches long.
BC is ‘ . inihes iong.

DC is inches long.

How is this figure different from the figure in the last question?

179
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38.

//

Now look at this figure. A

D

Measure the sides and write

&

is - inches

&l

is \ inches

o)
(@]

is inches

8l

is inches

,How is this figure like the

C
the lengths here.
long. |
long.
long.
long.

figure in questions 34 and

o

367

171

168
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39.  And here is another figure.

),

Write the léngths of the sides f\el;e.
AB is inch.es long.
AD is : inches lohg. '
BC is : incixes loﬁg.

DC is inches long.

What do you notice about the lengths of the sides?

172
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40.

41.

"In the last six examples, four were alike and two were

different. What are the numbers of the four which
wete alike? : \
N\

_Remember what we said at the beginning of the lesson

about describing figures by saying something about
the sides. Say how you think that the four figures
you named in the last question are alike.

170

173

‘has four sides’

34, 36, 28, 39

The four sides:
of each of
them are equal
in length. .7
Every quadri-én
lateral which

equal in length
is called a
rhombus.




42. Using a ruler, connect as many points
as you need to close the figure so

that all sides are of equal length. ®
- .
43. Using a ruler, connect as many points o [ )
as you need to finish the figure to
make a quadrilateral that s not a
rhombus. . LT T
“—__—4
44. Using a ruler, connect as many points as '\
you need to finish the figure so it is .
a rhombus. . ' PY
®
\\ ) ' [ ]
\\ \ N
®
®

45. All rhombuses have something special
that not all parallelograms have.
Rhombuses have . sides that
are

—— i — — J— -— - - ———— — —— —

46. List all that is needed to completely
describe rhombus.

171

| 174




. -\‘ i
i

L

47. Using your ruler,| complete this
figure so that it is not a rhombus.

v

48, Using your ruler, complete this
- figure so that it is a rhombus.

Jrasde
-3
c

172



QUADRILATERAL LESSON II: DISCOVERY MODE

176
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Word List

Some of the words we studied in yesterdéy's word
list were hard ones. Let's look at them again to

be sure we know them,

1. quadrilateral
2. trapezoid
3. paral élogram

4. rhombus : .

177
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Hello, o

Yesterday you learned how to tell whether or not a figure is a
-quadrilateral You learned that any figure which has four and only
lfour gides is call=d a quadrilateral You also learned how to’tell o ST -

whether or not a quadrilateral is a rhombus. _You learned that a

quadrilateral which has all four sides equal in length is called a

rhombus. Today you will learn about two more special kinds of - g

quadrilaterals, parallelograms and trapezoids. o ' ////////////' %
Remember that when learning about these figures you/need/only look - \

at~the sides, Find out if they are the same length/or not and if "l ' é

they are parallel or not. You do not have” to think about anything efse

S -

like whether the figure is big or small, or thin or fat, or straight or

o turneu around. Just think about the sides. In that way you will learn

o “Jalouttthe figures. -

L R

178 -. _
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~ 1. The next special kind of quadrilateral we will study is called a
parallelogram, .The next six problems will help you tell whether
or not a figure is a parallelogram. Look at them carefully and
notice how the figures are alike and how they are different.
Here is the first figure. :

A ' B

D , C
Use your ruler to find out some things about sides AB
and DC. :Did you measure them? How long are they?

fA-ﬁ' is inches long.
DC is inches long.

W.at else did you notice about B and DC? Check again and
write what you find out here. ' :

What about AD and BC?
AD is ~ inches’ long.
BC is inches long.

What else did you notice about AD and BC?

Is AD parallel to BC? : ' : M\
Is AB parallel to DC?

H

o 176




2. Look at this figure.

Measure sijdes AB, AD, BC, and DC. : /
AD is‘ . inches long.
AB is inches long.
BC is inches long.
DC is | inches long. |

—_— A —
Is AD parallel to BC?

Is AB parallel to DC?
- L el -
How is this figure different from the figure in the last question?

PR

180
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3.

Is AD parallellto BC?

Now look at this drawing.

A

Measure the sides.
is
is

is

2 &l gl Bl

is

Is AB parallel to 56?

inches

inches

inches

inches
A
§
\

long,
long,
long,

jong,

1y
\
)

|

How is this different from the last figure?

N

How }s it like the figure in Question 17

1Y

181
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4,

Here is another drawing.

.A. , .

D c

Measure the sides.

AB is _ * inches long,

DC is _ inches long. 4
AD is inches long. .

R is ' inches 1ong. -

, ‘ .
Can you see how this is different from the figure in Question 37

. , J
Use your ruler. Say how you think the figure in Question 3
is different from the figure in this question.’

/‘ \
i
/
/

Is AD parallel to .1_3_5?.

&l

Is

parallel to DC?

182
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/
/
./ /

5. And now look a;/this figuri&

C
Measure the sides. .
' AB is , inches long.
>~ AD 1s ' inches long.
. .

BC is ’ inches long.

/ — .
« : DC is . inches long.

. What else do you notice about the sides?

—

Is AD parallel to BC?

Is AB parzilel ‘to DC? ~

180

183




6\." "Here is another figure.

V-

D C

Write the lengths of the sides here.

AB is | inches iong. ' B
S \
DC is inches long. S

is inches long.

oA
(@]

AD is inches long.
Use your ruler and say what you note about sides AB and DC

and AD and BC besides the 1 . qths.

IsAD parallel to BC?

Is AB parallel to DC?

181

184



7. Of the last six figures, four were alike and two were different.
What are the numbers of the four which were alike?

\
N

8. Remember what we said at the beginning of the lesson about
* describing figures by saying something about sides. Say how

you think that the four figures you named in the last question
are alike. ' o :

Each of the four figures which are alike is called a
parallelogram. '

9. The next six figures will help you learn about still another
special kind of quadrilateral. It is called a trapezoid. Look
carefully at the figures so that you can tell how they are alike
and how they are different.: B

Here is the first figure.
: A_ K

b N

\

Look at it carefully | anduse youri:uler to "ﬁhe_ ck., the gides ,:,\

especially sides AB and DC.. ' .. R Y )

A

What do you £ind?

\:E.;' AB parallel to DC?

I3

/1s AD parallel to BC? ]78') :
/ . ‘I ‘
i o L 182




10,

.Look at this figure now. Can you see how it is different from the

figure in. the last problem? B

A

\

D C
Use your ruler to find out ﬁow sides AB and DC in this problem
are different from gides AB and DC in the last problem ’

/ //

Are they equal in 1eng£h?

What else did you find?

Is AB parallel to DC? ' p——

Is Kﬁlparallel to BC? b

/ S

S - 186

183



. 1
. 11, Look at this figure carefully and see how it is like the figure
in question 9 and different from the figure in question 10.

Use your ruler again to find out how sides AB and DC in this
problem are like sides AB and DC in question 9 and different
from sides. AB and DC in question 10, Write what you found
about sides AB and DC here.

Is AB parallei to .ﬁ?

Is AD parallel to B_C_?

184
8

. S 187



- 12, Here is another figure. This is differeﬁt fram the figure .in the:
last problem. ‘ oo

B : . C
[N

4 Can you grite here how this figure is like the figure in question 11
E and how it-is different from it? : ,

Is AB parallel to DC?

Is AD parallel to BC?

185 o o
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13. Now look at this f.igure.

5 -

Use your ruler again and find out how

c

this figure is 'like the

figures in questions 9 and 11 and different from the figures
in questions 10 and 12, Write what you found.here.

Is AB parallel to DGC?

Is AD pafallel to BC?

14._.And—hcw look at this figure.

P

: <L r—_ .
t Do you think this figure is like any of the others you just looked
’ - at? : :

. Use your ruler if you -arg not sure; Write:here howvxixie like the
/ . figure in- qu°stion 13. : '

Is AB parallel to DC?

Is AD parallel to BG? ' ]




15.

16.

17.

Of the last six figures, four were alike and two were different.
What are the numbers of the four which were alike?

Remember what we said at the beginning of the lesson about
describing figures by saying something about the sides. Say
how you think that the four figures you named in the last
question were zlike.

Each of the four figures which were alike ié called a trapezoid.

The first six figures YOu studied (questions 1 “cc 6) were to help

you learn how to tell whether or n~t a figure was a parallelogram.

In case you are not sure, we are going to look at six more
figures. These should help you know for sure whether or not a
figure is a parallelogram. First, we must be sure you can
remember the word parallelogram itself. Repeat it several times
to yourself: parallelogram, parallelogram, parallelogram Now
write the word parallelogram here.

Remember what we said at the beginning of the lesson about

~ deScribing a figure in terms of its sides and nothing else. Now

look carefully at the next six figures. Notice which are alike
and how they are alike.

190

- . / 187

N ' o f

9, 11, 13, 14

Each had one
and only one
palr of

iparallel sides.:




18, Here is the first figure.

A — : B

D j Cc
Measure the sides AB and QC.
| AB is \ ‘ inches iong.
DC is \ ___ inches l&ég,
— T

What else did you notice abbut AB and DC? Check again and
write what you find out here. ' : R

L

\

Measure sides AD and BC, \ T L
: ) y
AD is inches long. ‘
BC 1is , \ inches long.

. What else did you notice abou‘. |AD and BC?

Is AD parallel to BC? | ) .\
— : — /
Is AB parallel to DC? \




19. Look at this figure.

s
D
c
Measure the sides AB, AD, BC,4éndDC .
AB is ) Jiﬁgheq long.
AD 1is ’ /¢ incheé long. ~
;EE is “ '# “ | inches long.
DC is ,/" , inches.long;
Is AD parallel to iE%ﬂ/ ’ |
Is AB parallel to 3?% : ' _ N o s
Y

How is this figure different from the figure in the last question?

. .

Pe)




20. Now look at this drawing.

Measure the sides.

i

i B is - inches: lpng.
AD is - inches .long.

BC is inches long.

DC is inches lang.

Is _Kﬁ parallel to bE" .

Is AD parallel to BC? !

How is this figure difgereﬁt\from the last figure?

How is this figure like the-figure in question 187

2193
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21. Here is another drawing.

Measure the sides.

AB 1is

“inches long.
inches 1ong;
.

"inches long. -

incﬁés long.

Can you see how this figure is different from the figure in
question 20? Use your ruler. Say how you think the figure in
question 20 is different from the figure in this question.

Is AD parallel to BC?

Is AB parallel ‘to DC?

191



92. And now look at this figure. ; Lo
. A ' B

_ D ; o
‘Measure the sides.

inches long.

AB is | 3

DC is inches long.
AD 1is ______ inches long.
-BE is - inches long.

o ,
What else did you notice about the sides?

Is AB parali_el to DC?-

&l

Is parallel to BC?




23, And here is another figure.

-

Write the lengths of the sides here.

"AB is - _ inéhes long.

5—6 is 4,}'-_?i _...,._\\_uE:‘S' 101'18"

AD is inches long.

BC is inches loag. i

Use your ruler and say what you notice about sides ‘AB and DC
and sides AD and BC besides the length. '

193




24.

- which were alike.

25.

In the last six examples, four were alike and two were
different. What are the question numbers of the four

-

Remember what we said at the beginning 'of the lesson
about describing figures by saying something about the
sides. Say how you think that the four figures you
named in the 1ast questibn were alike.

\

197 x

194

.18, 20, 22, 2

Two pairs of/
opposite si@a
were equal i
length. and'cw
paims of
opposite side

"~ were parallel
‘Quadrilateral
~ which have ;%
two pairs of:

opposite
sides equal .
in length .
and two pairs
of opposite
sides 3
parallel are
called
parallelograt




‘26,

Using a ruler, connect as many points
as you need to finish the figure to
make a quadrilateral that is not a
parallelogram.

27. -

-Using a ruler, connect as many points

as you need to finish the figure-so
it is a parallelogram. o

All parallelograms have something
special that not all quadrilaterals
have. Parallelograms have ’

. pair(s) of _ sides.

29.

\
N

List all that is needed to completely

-describe parallelogram.

198
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.30, - Using a ruler, connect as many points » _ ‘ °
as needed to close the figure so-it T :
has 2 pairs of parallel sides. .

<

31. Using a ruler, complete this figure so
that it is a quadrilateral but not a
parallelogram. '

32. Using your ruler, complete this
figure so that it is a
parallelogram. .

196
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33. In questions 9 to 14 thq;é were six figures which you studied
to help you learn to tell whether or not a figpre»is a trapezoidf
-In case.ygu ;ré'not sure, we are going to look at six more |
~figures. K These should hel? you kﬂbw for sure whether or not
a figure is a irapezoid. First we muét be sure you can remembgr
the word trépezoid itsélf. Repeat it several ﬁimes to
; ‘ .

yourself: trapezoid, trapezoid, traﬂezoid._ Now write the word

trapezoid here.

Remember what we said at the beginning of the lesson about

describing a figure in terms of its sides aﬁ& nothing else.

Now look carefully at the next six figures. »Noticé whiéh

are alike and how they are alike.

34. Here i5 the first figure.

Look at it carefully and use your ruler to check the sides,
especially sides AB and DC. What did you find?

Is AB parallel to DC? . !

Is AD parallel to BC?

200
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35. Look at this figure. Can you see how it is different from the .
figure in the last problem? ' ’

Use your ruler to find out how sides AB and DC in this problem
are different from sides AB and DC in the last problem.

 1s AB parallel to DC? /

Is AD parallel to BC? B / ) - ;

"36. Look at this figure carefully and see how it is 1like the figur
*  in question 34 and different from the figure in question 35. j

A : B

R "Use your ruler.

Is AB parallel to DC?

Is AD p_aréllel—"(:o BC?

201
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37

38.

.. Here is ano thé_'r\ figure.

——— B .

fé AB parallel to DC?

Is AD parailel to BC?

i

Can you write here how this figure is like ithe figure in the last -

"question and how it is different from it?

\

™

Now look at this |figure.
e

D\ . ”
Use your ruler again and find out how this figure is like the
figures in questions 34 and 36 and different from the figures

in questions 35 and 37. Write what you found here.

I

]

Is A_B- parallel to DC? 4 ' °

Is AD parallel to BC? . .




"4 39. And now look at this figure.

. Do &ou think this figure is like any of the others you just
looked at? ’ : o

Is AB para%}el to DE?

\

Is AD paraliel to BC?

/ Write here how this figure is-like tLé figure in the last
questiot.. | ‘




~

40. Of the last six gigures,“fbur were alike and two were
different. What are the numbers of the four which
-were alike? T :

'

34, 36, 38, 39

|

41. Remember what we said at the beginning of the lesson ./
about describing figures by saying something abdut
_ their sides. Say how you think that the four figures
\ you named in the last question were alike.
t M ~ . B
1 ) o ~Each had -one-——--—
: ’ pair and only.
one pair of
arallel sides.
quadrilateral
with one and
only one pair
of parallel
sides is
called a.

trapezoid.

-
————— - - - — - -
..-—.._--—..__-——....—.._-_....—..——_....——_..—___-_-_-_-_--——--__—-_—-..——--—_.._—---—--_-___.——-—_....-—- - - - -




42. Using a ruler, connect as many points d
as you need to finish the figure so ) :
it is a trapezoid. ®

o 43. All trapezoids have something special
that not all quadrilaterals have.

Trapezoids have . pair(s)
qf sides.

44, List all that is ﬁ%eded to completely
describe trapezoid

45. Using a ruler, connect as many points
as needed to close the figure so it
has only 1 pair of sides parallel. o ./r ‘ ®

— sttt o e e B o e —— — —— -
N
« f

46. Using a ruler, connect as maﬁ§ points _
as you need to finish the figur to . ®
make a quadrilateral fthat is no ‘
trapezoid. ® i

é 05 T




!
A
D .,\\-

~— . .
\1\.

N

47. Using a ruler;\bompiete this figure
so that it is a quadrilateral but
'not a trapezoid.

———— e e o T e S S

48, Using a ruler, complete this figure
so that it is a trapezoid.

- | 206
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TESTS OF GEOMETRY KNOWLEDGE: FORM JS

205

207



Name ' : -

School

Grade - ".Date

TESTS OF GEOMETRY KNOWLEDGE:
Fprm JS

INSTRUCTIONS: Use. only the special pencil.
Make neat, heavy marks.
Keep your place on the answer sheet.
Make only one mark for each question.
If you change your. mind about an answer, erasc the
first mark completely. -

Example 1

1. Wthh of these flgures
is a circle?

O -Q ALl

Example 2 B - . i
' l T‘ f ‘ . ’njjn T ,F_| n
2. How many sides does a. 1 18 CRIE 2A8CO ¢
this figure have? b. 2 HoRom RN vmEeE
’ Cq 3 !

d. 4 |

!

/

!
206
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1. Which figure is not a quadrilateral?

a. . b. c_b d.

9. All rhombuses have: ‘a. 4.right angles :
b. only 1 pair‘of parallel sides . T
e. no parallel sides : o : | ﬁ';i
“.d. all sides.bf{équal length o ._“\;.'t

*. 3. Which figﬁre has 2 pairs of parallel sides?

>

4., Which figure 1ské | ' ' ‘

trapezoid? :
a. = b.’ ] c: d. X '
,/’A ) :
5. All quadrtlaterals a. plane closed figures with opposite angles equal
are: b. plane closed figures with 5 sides
c. 4-sided cloéed.plane figures with 4 right angles
d. 4-sided closed plane figures
. 207 '
< -

209
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6. Which figure is not a rhombus?

7. Which figure is a-
parallelogram? '

i8., Which figuré is
not a trapezoid?

'9. All quadrilaterals

. no sides of equal length
have: '

o ®m

. no sides parallel

. closed sides

o]

. 2 sides df,equal length

o

~

10. Which figure has all sides of equal length?

-~




‘11, Which figurce is a parallelogram?

' a. - b. c d.
/ - R ‘
- 12. All trapezoids)\are: a, plane open figures with 4 sides
o : B h. plane closed 4-sided figures with
‘ opposite sides of equal -length
" ¢. .plane closed 4-sided figdres with
' only 1 pair of parallel sides
d. plane closed 4-sided figures with. .
2 pairs of parallel sides
. . .
N ‘ .
\\\
13. Which figure is not = : - o ‘

~ a quadrilateral?

1l4. Which figure is a rhombus? . ‘ ‘

“-/—\ b./ ; 4

15.. Which figure is not a parallelogram?

T



------

“16. All trapezoids . 2 sides of equal length

a
have: b. 2 pairs of parallel sides
c. all sides of equal length

d. 1 pair of.parallel sides

17. Which drawing has 4 sides?
a. J h.h . L/ d.

' 18.: Which figure is
a rhombus?

19, All’ arallelograms ) _a, quadriiaterals with all sides of equal length
\ .oare: _ : \ b. quadrilaterals with 2 pairs of opposite sides'
; , - of equal- 1Pngth
\ ) c. quadrilaterals with all sides of'unequal

length
d. quadrilaterals with- only 1 pair of parallel sides /.

20. Which figure is a quadrilateral?




21. Which figure is . , {
not a rhombus? _ ’ s .

22, All paralleclograms a. all sides of equal length
have: A / b. no sides par£11e1 ,
S : , c..only 1 pair of parallel sides

d. 2 pairs of parallel - sides

23. Which figure has only 1 pair of parailelfsides?.

Soa

N4

24, 'Which figure is
' a quadrilateral?

~

25, All rhombuses are: a. quadrilaterals with 4 right angles .

b. quadrilaterals with only 1 pair of. sides
of equal length .

¢. parallelograms with all.sides of equal length
d. parallelograms with all angleé equal
~ . 211




26. -Which:figure ‘is
o ot “a parallelogram?

S .
27, Which figure is
a trapezoid?. .

a.

8. - ' )

-4

Which figure is not a trapezoid?

214

!

212
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